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THE EYE 

COLMAN W. (JuTLiaj 

EXAMINATION OP THE EYE 

A HVHtcniiitic cxiiiiiiiiiitioii of tlio cvt' should lx; iii;id(‘ wliciiovor disoaso of 
tlic orffiin or its iioif’lilxjrliood is siisjxjftfsl and in cases wlu'rc (n'idciicc may bo 
expected relatin'; to disease or iiijnrv of the Iirain or more distant, parts. 

It is not j)ermissihle for tin; examiner to assume that the si-^ns of local or 
distant tionhh; will he found hy (he use ol the ophthalmoseope or h\' Iho observa¬ 
tion of the ;-,ipils or (he motility of (he eyes alone. Sneh an error can he avoided 
only hy the iise of a routine method which is simple and which should not bo 
considered as makiny' too ;;real a demand on (he patience of (he snrf>eon in com¬ 
parison with the value of the resnlts. 

Inspection. Inspeclimi indinhs e.\aininati"n of the Mirfaee of the lids and 
brow, the function ot the laeiil| nerve, ptosis, jn'otnidon of (he evehall on one 
or both sides, or the opposite e'anlitimi, eiiophlhalmos. .\ny lack of svmmetrv ■ 
between the two si.les of the face should he noted, allhonah it should lai remoiav 
bered that the two halves of the (ace are as a rule nnsMiiinetrieal in the level 
and arch of the brows especially, and not infreipiently the action of the fron¬ 
talis and the orhietdaris varies slif;htly on opposite sides. The rcfrion of the 
lacrimal sac and the inner aiifile of the li-ls should he observed for sifpis of in¬ 
flammation of the sac or of the anterior ethmmdal eidls which may present here. 

The inspection of the edpes and inner surface of the lids, with eversion of 
the upper lid, for sipns of infiammation, which may he a menace in traumatism 
or in operation on the eyeball, is most iinportiint. (‘onjnnetivitis, dacryocysti¬ 
tis, and blepharitis (or inflammation of the lid niarfiiiis) are frequent sources 
of infection when the corneal epithelium is abradcl or the eye exposed by in¬ 
jury or incision. 

It is not possible to deal with these eonditions at lenj^h, but it must be 
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stated emphatically that their existence is a contra-indication to operation, and 
in case of injury to the eyeball, the first effort must be directed to their control 
in order, to prevent sccoiulary infection. 

Inspection of tlus eyeball is made with a lens with which the lisht from a lamp or 
candle is focused on the surface, or with a small llashlitfht, to which a convex lens 
is added, ns in a simple device made hy K. 15. Meyrowitz. This method of oblique or 
focal illumination is indispensable in the examination of the eyeball. It should be 
practiced hy everyone who deals with eyes in (lucstions of diaffiiosis or treatment. It is 
so simple that description seems supcrtluous, yet it is often neglected, and small in¬ 
juries, such as foreign liodics in the cornea, abrasions and ulcers, are overlooked. 

The pencil of rays foeu.scd by the lens ])l:iys upon the cornea, the iris,'the 
lens, and may even illuminate a tninor or exmlate in the anterior portion of the 
vitreous. It is jaKssihlo thus to study the epifhelitim, the stroma, the posterior 
surface of the cornea for exmhite or scars, the surface of the iris ami the pupil. 

In no field of medicine is it of (jreater importance to recof;nize the early stnptes 
of disease, A minule lesion of the cornea may in a few hours heccane an ulcer which 
will leave a scar permanently alTeetinjr vision. 'I’lie discovery of an iritis at an early 
sta^e will permit the use of atropin, thus preventinj; the formation of syneehiie. 
The eircnmcortieal tlnsh of iritis, however, must he corrohorale<l hy the other cardinal 
symptoms of that disease; contracted and, tisually, irretpilar i)iipil, hazy, a(|ueous, dull 
iris stroma and anterior chamher of normal or exa(;(;erale<l de|ith, lad'ore atropin is 
used. 

(ilaucoina may also he accompanied hy cjji.sclcral conocstion and the ])ain 
of the two conditions may ho the same, hnt in olancoma the ))npil is wide, tin; 
anterior chundter is shallow, and the eyehall is hard. It is needless to say that 
hero the use of atro])in would he a fatal mistake. 

Such instances uiiitht he multiplied; they are not strictly within the limits 
of this artiele, hnt the imjiortance td' the suhject is a sutlicieut excuse for calling 
attention rejieatedly to the necessity of an (-arly recognition of changes in the 
surface appearance of the eye. 

In the inspection of fhe eye the movements of the eyes in all directions are 
to be noted. If the patient is dirc'cted to follow a light or the finger it can be 
determined whether both eyes tix or whether one lags, in which case a red glas.s 
is needed to study the nature of the diploi)ia which may he elicited. ()on- 
vergence and the reaction of the pupils are included in the routine examination 
of the eye. The presence of jitosis and its association with local, orbital, cere¬ 
bral or sympathetic lesions, must bo noted. 

Eetraction of the lids, or inability to close tlic lids (lagophthaliinis), is im¬ 
portant, because, if the cornea is not protected by the lid, it becomes dry and the 
epithelium exfoliates. This exposure of the deeper layers leads to infection 
and suppuration. In facial paralysis and in coma, when the movements of tho 
lids are lacking, the mucus of tho conjunctiva collects and organisms increase; 
it is, therefore, necessary in these conditions to cleanse the eyes frequently or 
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oven to protect the evcbiill by a lijrlit bamlnf'c wliicli will hold the lids cloaod. 
This is pspcc'ially ncocssiirv when the eorneii is iinesthetie, as in discaso or ro- 


inoviil of tlie (iasseriiin jinn^lion, or fmetnre or disenso 
impairing the tropliie iiiHiienee of the trigeminus. In 
such cases vaselin with horaeie aeid or oxyeyanid of 
increnry 1 : slionid hi' put Ix'tween tlie lids .sevi«ral 

times a day, ureat care lieiii” taken to a\’oitl In usliinff the 
cornea with cotton or applicator, as the sliiihtest abrasion 
may lead t«» a most iniraetaltle form of keratitis. 

Palpation. — l’al|)ation of tlie marifins of tlie orbits, 
the etiimoidal and lacrimal regions, may detect faults in 
their contours or points of abnormal sensitiveness, cysts, 
abscesses ainL tumors. 

Pressure on tin* (>ycball may reveal resistanci* in the 
orbit and sbonld !«' directed backward or toward the side 
of tb(' orbit in onler to estimate tin' elasticity or lii'inncss, 
and the r(‘j;ion id' resistance. 

Palpation of tbc c\cball to delci'mine its tension is 
made tbronab the closed lid, tbc patient looking down¬ 
ward. 'I'bc index lingers are jiri'sscd vi'ry i^i'iitly down¬ 
ward on the upper pait of the j;lobc, as if one were pal- 
patiiifj a e\.st. Tbc lensiun id bntb eyes sbonld be com¬ 



pared. 'I'lic tcii'iiin is raised in cbmeoma, and lowered 
in injnrii's wliicb b;i\e opcncil the ^lobi' and sometimes 
in contusions witboiit rii|ilnre. In injured e\es, or wben 
the I’ornea is ulcerated. If the tension is notably low there 


Km. I -Tio; .Si-maT* 
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is danger of an csca|)c id’ the cimtents ‘of the ftlobe, and 
palpation must be made with ^reat delicacy or avoided 


iiiilliiiirtrrN Ilf iiinri'iiry, 
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Itir I-VI- / is II Olllll'lkvo 


altogether. One of the most jierfect instruments that, has 
been added to the armanientarlnm of the oculist is (be 
tonometer id Sebiiit/.. which has given a mathematical 
precision to the measnrenient of increa.sed tension in 
glaucoma. It. would be nnfortmiate, however, if the use 
of such an instrument .sbonld detract from the value of 
the tactns ernditns. 

Meararements. —Tho measurement of the position of 
tlie glolte may lie important to determine the degree of 
exoplithalmos. This may be estimated by looking at the 
eyes from the side and noting tlieir prominence, but in 
order to record varying or iriereasirig protrusion in 
tumors of the orbit or in exophthalmic goiter, tho exopb- 
thalmometer is of value. 

The distance of tho eyes from the median lino sbonld 
be noted in tumors and cysts of the inner wall of tho orbit. 


siirtiii'i'i'iirn'NpiiiiilinK Ut 
l(ii- iivi-riwi' I'liriii'iil riir- 
vuliin-, <i is II rixl, iiiov- 
iiiK fri'i'l v ill I III! sliMivi) 
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tl ill riiiiliii't with l.ho 
r-iiiii, iJprniO'H llil' piiintr 
nr. Till- iiintniiniint b 
HUppiirtisI Imlwoeti tha 
liiiKiTH liy manna of Iho 
iiriiiH i-xlciHlina out 
from r. 

liy iiicniin of a acrlfw 
of wciKhtH rniixinic from 
6 .G to lA Kr. the inalni- 
ment In uduptnd to mak- 
iuK vnry aorurato read- 
ini{« in any dncrix! of 
abnormal premurc. 

A nmall model with a 
con VO* nurfaco in fur- 
ninhed with each inntm- 
ment, and the pointer 
b adjiintod to indicate 
cero for thb curve. 
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Amonltation. —In cases of oxopbtbalmos, especially those following fracture 
of tbe skull, auscultation should be practiced, the stethoscope •being pla6ed over 
the closed lid, the brow and the temples, to detect the bruit of an aneurysm. 

Trsnsillnmination. —Transillumination of the globe enables us to determine 
the density of a mass within tho eyeball by the interruption of the light trans¬ 
mitted through the dilated pupil from the point of the Wurdeman or Sachs 
‘transilluminator placed upon the ancsthetised sclera. This method is of great 



Fio. 2.—Exophthalmometkr (Prof. Ilcrtcll). This is an iiisIruiiicTit for measuring cxophthalmia with 
accuracy and rapidity, and is usi-ful in dctcrniiniiiK tlic pronri‘s,s of such protrusion in cases of in¬ 
tra-orbital tumor, Roitcr, forcimi lH)dii'H and ri'lrul)ulliar hemorrhage. 

Tho instrument resembles a slidiiiy rule, each metnlier heiiiir provided uith a .scale readinK 0 to 
30 millimeters and two mirrors mounted at riKht arifcles and one above the other. When th^ in¬ 
strument is in position, with the two points in contact with orbital innrKin, the profile of tho 
cornea is seen in one- mirror and scale in the other. The scale reading directly idiove the corneal 
imnjcu Kives its protrusion in millimeters. IleudiiiKs are made of one eye at a lime. 

Tho sopurntion of the two members is shown on the .slicle. All nieasurenienls of the .same case must 
be made with the iiicinbers eipially separated to the same rendiriK on the slidiiiK scale. 


value ill ilctpctiiig intra-ociilaf growtlis a ml ilityercnliatiiig them from exudate 
and translucent detachment of the retina. 


EXAMOrATION OF VISION 

Central Vision.—Central vision should he tested in order that changes indi¬ 
cating progress in the disease niiiy he noted later. The same conditions of dis¬ 
tance, light and test objects should he observed at successive tests. The patient 
should wear his distance glasses where it is jiossihle, or it may he noted that tho 
test was made “without correction.” The most convenient test object is Lan- 
dolt’s reduced card or optotypes, or the ordinary Snellen letters may be used. 
Where the vision is iiiuch impaired the distance is noted at which fingers are 
oopUtod or tho movements of tho hand tire seen against the dark background of 
the coat, and if central fixation i& lost it may be noted that vision is eccentric. 
The object of this test is to obtain a basis for future comparison rather than to 
' determine the best or actual vision. 

It is important, however, as Dr. de Schweinitr. baa well shown, to get the 
best possible vision with glasses before drawing conclusions regarding the func¬ 
tion of the optic nerve and retina. This is especially true in choked disk and 
neuroretinitis dependent on intracranial disease, where the impairment of vision 
might be attributed to central causes, while in reality due to uncorrected errors 
of refraction. 
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Peripheral Vision. —Tnkinj; the field of vision is not a simple matter. The 
test is not merely a physical niensuremcnt of perception, as is the determina¬ 
tion of central vision by moans of tlio test types. It measures the perception' 
of an area not nciMistoiiicd to accurate jinlfoueut and makes demand 
on attention and intcllijtcnco wliicli in tin* nature of the case may 
be deficient. The results vary with the dcfri-eo of daylight, with the 
condition of the patient, as well as with tlic test objects used, so that 
tests on successive da,vs, on the same patient, liniv show striking 
ditfercMiccs in tin; limits of tlii* licid for form and c<»lors, and similar 
variations in th(> appearance of <h‘fccts or scotomar in which the 
retinal elements or ni'rv(' libers have been impaire<l but not do- 
stroved. The test, llii'refon*, makes demands on the patience and 
tact of tlie examiner, but 
it is of such importamro 
that it should not lx; 
omitted from the routine 
to be follow(><I in all ease's 
of intracranial <lisease. 

'I'Ik' defect in the 
field ma,v be an early 
s,vm[)tom, before choked 
di.-^k is [)riim)uneed. It 
is not neei'ssarv t(* wail 
lor swollen nerves where 
oilier svmptoms point to 
intracranial pressure. 

Choked disc is eonelu- 
sive, l)ut if an earlier 
sign is available in cer¬ 
tain eases, sneli as tlie 
color interlacing deserilied by Cush¬ 
ing, it must Ik* looked for in all that 
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are suspicions. 

THE PSBIMETKR AND ITS USE. 
—Peripheral vision is examined by 
means of the perimeter. The choice 
of an instrument is of les-s impor¬ 
tance than the selection of the colors 
and the observance of certain details 
without which the results arc of little 
value. 


Fill. 1. - I.AMJDI.T Thsr-TypKH. ThnsC! UiHt-lyp«a 
purl it'llliirl.v i'iii|iliiiHizc (hs priiiiiipln of tho tost’ 
of viKioii, VIZ.’ till* Hiiiitikstt HnKh' at whioh two 
jsiiiitH oiiii Is- M'liiinitoly (Ictcriiiin^. Letton 
tin- uH II iiiiiIOt of fac.l vvry unaatiafaotoiy ot>- 
jrrls iiH Ic'nIh of viHion. 

UiiniloJt'n ii'pit'iypiw convUt of black rlaci on 
a white Kroiiod, out of which a piece wltlLpsral- 
lel cdKCK hail U eu removi^. The subject under 
test is then rrouirod to indicate by word or mo¬ 
tion of hand, 1 1n' place where the ouelo is broken. 
Tho diameter of the npOTiliig oorreeponds to the 
tonacul of Ihii angle of vision. 


Schweigger’s hand perimeter is convenient for hospital use, especially where 
patients must bo examined in bed. Tlicrn rnnst be ample daylight illuminating 
the test objects etpially ns tliey arc moved to different parts of the arc. Artifi- 
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cial light does wot permit accurate testing with colors, as the values of blue and 
rod are changed. 

Objects of different sizes are needed: Usually those having a diameter of 
20, 10, and '•’> imn. suffice, although smaller objects of red and green may bo 
needed to detect the central or paracentral scotomas of tobacco or alcohol am¬ 
blyopia, and large ol)jocts may also be useful at times. 

The choice of colors is important, and especially in view of the prominence 
given to interlacing of the red and blue fields by Dr. Cushing as a symptom of 
intracranial pressure. The colors used by me for several years are pure pri¬ 
mary colors made by the Milton Bradley 
Co., and are to be had from E. B. Meyrowitz, 
2:i7 Fifth Avenue. They arc the same in 
.saturation, intensity, and surface as those 
7-cceiitJy offered by Dr. Clifford Walker. 
Disks or s(juai’es may Ixs used, and it is not 
probable that the results will \’ai'v grgatly. 

It is important to standardize iriethods 
as regards colors, sizes, and shapes of ob- 
jee,ts, but it is cipially important to simplify 
tbo metbods and materials so that surgeons 
and internes may not be deUn-red from mak¬ 
ing the.so very essential tests by needless 
complications, d'lie simplest ol>jeets are thin 
.scpiares of blackened wood of the sizes men¬ 
tioned. Du the opposite sides of each sejnaro 
arc pasted a blue and a 7’ed paper covering 
the Bi7rface so that the7'(' is 7io margi7i. An¬ 
other square o7i the opposite emd of the slen- 
Fiu. 5. tjeHWKio(iKu’s 1 ’kiiimsteh. dcr blackened rod or holder carries green 

7171(1 white or gray papers. The -s(]na7’ea can 
be made more cheaply than the disks and may therefore bo the more readily 
replaced when the colors are dulled by use, aii important consideration in 
hospitals. 

Tho sipiai'c object should be brought in along the ai'c of the perimeter with 
its straight edge ]>ai'allel or tangent to the inai’giu of the field, and in this way 
it becomes a bettcu- guide to the coloi- peiveption than the curved edge of a disk. 

METHOD OK EXAMINATION.—d'lic eye not examined is covered with cotton 
held by adhesive. It is important to' avoid pressure, which impairs vision for 
somo time, and it is also important to cover the non-fixing eye completely. 

The patie7it fixes the center of tho arc; the examiner, standing in front, 
should control this fixation rigidly. This is not easy when tho intelligence or 
power of attention of the patient is iuijniired, but without accurate fixation tho 
measurement of peripheral vision is misleading. Tf the patient glances toward 
the object as it is bi'ought inward, his statement is ignored and the test must bo 
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repeated. Ihe movement of the objoet 8houl<l be steady, not ao slow as to cause 
fatigue, and witbont oscilintion. 

It is kst to begin wifli a l)liie ol.jcvt of 10 mni. If the daylight is g«s>d, this 
will 1)0 seen us a light spot at the periphery of the liehl, and this point is noted 
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on the ebiirt. and tlic same ol.j(!et is hn.nglit in until the bine color is recog¬ 
nized. ' The handle is then rotated, exposing the red surface, and brought in 
until this is recognized. Tf red is seen us soon as, or before, blue, the normal 
order is reversed and there i,^ interlacing, to which iiltention has been called by 
Dr. Cnshing. Tf blue is not rccogni/.eil as a light object at the periphery, a 
gray or white object innst be n.sed, but the use of bine in ea8e.s where the field is 
normal, or nearly .so, is e(piivalent to neutral gray and is a more delicate test 
than a white object. It al-o s])arcs one step in the tedious proces.s. 
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The cardinal principle in perimetry is to use the smallest and least striking object 
visible in the periphery of a normal eye under given conditions of light, and to choose 
larger and more conspicuous objects in proportion to the diminished function or men¬ 
tality of the patient. 

There must be no sufjf^cstion to the patient as to the color, and the rotation 
of the disk with alternation of tlie colors gray, blue, and red should be practiced 
to avoid a regular repetition of an order which would enable the patient to an¬ 
ticipate the eolor before it is seen. 

•The eye should be closed for a iiK'iucJit at Jrccpieiit intervals to avoid fa¬ 
tigue. if the ojditliahnoscojie lias been used, the eye must be allowed to rest for 
at least a qiiartor of aJi Iioiir before the field is taken. 

Aubert says: “When the eye is fi.xeil on the central point of the perimeter, 
the peripheral /.one of the, retina becomes fatigued more (piickly by color sen¬ 
sations than the central /.one." This is esjiecially true for colors, and it seems 
to apply to blue more than to red: For instance, in a prolonged perimetric 
oxaininatiou, if the ineutal state of the jiatient is dull, or the attention wander¬ 
ing, a blue object is sometimes .seen less readily in the jieriphei'v after several 
rcjictitions, while the stimulus of the red object of the same si/e and intensity is 
perceived j)rom|ttly. 'I’liis does not necessarily mean that the tield for blue is 
narrow(‘d, but it may e.xjilain some cases of interlacing of red and blue. It is 
most im[)ortant, therefore, to alternate the colors, to give the eye frecpicnt brief 
periods of rest, but not to be loo deliberate. 

Examination of Blind Spot.--'rh(! measurement of the function of the cen¬ 
tral jiortiou of the retina is of e\en great('r imjiortanee than that of the 
periphery, and it .should be a part of all thorough examinations of the visual 
function. 

1 ’he classical method is that of Iljerrum, on a screen at 1 or 2 meters dis¬ 
tance, with small objects of 2 mm. and a mm. diameter. 

For this test we are looking, first, for the sbar[) edges of absolute scotomas, 
such as the edge of the blind spot and defects that occur in glaucoma and toxic 
amblyopia : the smallest and brightest object is best, therefore, as Jljerrmn first 
advised, but it adds to the value id' the test if, after having determined the ab¬ 
solute arc'a of a seotoma or the blind spot, we estimate the relative function of 
its margin for color or gray. Y'(‘ have not yet reached definite conclusions re¬ 
garding the meaning of these ilefeets, and a careful study of a large number of 
cases must be made and the jirogress of the visual defects watched in conn^tion 
with the ophthalmoscopic picture, and especially witli the changes in the acces¬ 
sory sinuses and the results of treatment. 

The chief ndvantago of the lljcrmm test is the magnification of the blind 
spot and of all defects, because of the greater distance at which the test is made; 
the fault is the risk of imperfect fixation, but this is true of all perimetric tests. 

The work of Van der IToeve, Dc Kleijn and ninny others has called attention 
to the peripapillary scotoma or enlargement of the blind spot as a symptom of 
great importance in disease of the nasal sinuses. 
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In conclusion, the patient should not be fatigued, because both tho attention 
and the perception suffer. In functional conditions, such as neurasthenia, it is 
easy to obtain very jtuzzling results if tlie test is prolonged. It is bettor, there¬ 
fore, at the first attempt, to train the patient in flic method and to make a quick 
test of the h.xation point for white and cokns and the horizontal and vertical 
dimensions of the blind spots, watcliing for signs of llagging attention, or'for 
fatigue of the retina such as occurs in glaucoma. .\n evanescent blur or a 
relative scotoma may be marked on the re\*‘rsi‘ of the .scrt'cn for future refer¬ 
ence, without the knowledge of the [latiiuit, and ri'lurneil to later for verification. 

The mapjiiug out of defects with as luucli precision as possible is im|)ortant, 
"as all changes in their shajie and si/e are sicuilicant. 'I'lie responsibility that 
rests on the ojibtbabuologist is not light. I poii bis decision may depi'iid the 
choice of a radical operation on the accessory sinuses or of a more conservative 
procedure. 

'I hc aj'pearance (d‘ the optic nerve may not assist the diagnosis. In di.seasc 
of the jiosterior ethmoid and sjihenoiil cells there may he no pmxaqitilde congi'S- 
tion or swelling of the nerve, and yet the enlargenieiit of the blind spot mn.st 
he considi‘red an (‘arl\ and apparently a jialhogiiomoiiic symptoin. On the 
other liaml, in an «“arl\ stage of choked disk, where the ner\e is liypiTcniic or 
even swollen, the blind spot may not, he enlarged. 

In glancoina the jiresenee of snitill paracentral .si-otonnis are as significant 
as eoar.ser didects in the jieripherv. !)(> Schweinitz and Holloway have showti 
the iniportanc(' of .s<'otoimis as an early ,sym|itoin of liypojihysis disease. 

"I'lie nieasiireinent <d’ the hlimi spot, has heen iii.nle with snilicient accuracy 
with white and with hrightl\ colored ohp'cts to enable ns to [lostnlate a normal 
area, hut witii duller test ohjei-ts or, what is practically the same, niicertain day¬ 
light, the limit of tJie fields above and below and beyond the blind spot, for 
small objects, may vary. It is important, therefore, for every one to a«’cust,om 
himself to his environment and to take a snilicient nnniher of fields of normal 
eyes. 'I’lie results are not absolute; they dejieinl on many conditions, most of all 
on tho jiatience of tlie examiner. 

Belation of Vision to Cerebral Surgery. .\ review of the relation of vision 
.to cerebral surgery, liowi-ver hriel, would he incomplete without refereneo to 
Harvey Cushing's work on the pituitary body. 'I’lie eonelnsioiis drawn from 
his carefully studied cases are i:i\-en in a few [laragraphs and should Ixi read in 
connection with the case histories. Quotation, however, may be permitted: 

Dr. Cushing considers the visual disturbances to be tbe most common and, natu> 
rally, the most serious of all neigliborhood signs. The, onlie nerves are apt to suffer 
in different forms of pituitary disease and the degrex! of implication of chiasm, nerves 
or tracts bears no direct relation to the size of tho sella. This point is illustrated by 
a number of eases. For instance, in most of tho ucroiticgidics there was an enlarged 
sella without visual disturhnner’, while in the patients witli primary hypopituitarism 
and chromophobe struma the visual distiirliaiiccs were usually profound. The atrophy 
is a so-called primary one and the disk shows no edema cxci pt in the lute stages, when 
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the growth has reached such a ijize as to lead to general pressure phenomena, due in 
the vast majority of instances to an occlusion of the foramen of Monro. This compli¬ 
cation uHiially brings on pressure symptoms with sonic abruptness, with an increase 
of headache and iwssibly vomiting; and under these conditions a choked disk may 
become superiinposcd on the atrophic nerve head. Still, even this sequel cannot pro¬ 
duce a neiiroretinal cdeina if the nerves are completely enveloped in the tumor ma'ss, 
for the sheath of Schwalbe can no longer be distended by the tense cerebrospinal fluid. 
A number of eases are cited in which, after operation, there was a restoration of vision 
in previously blind eyes—which leads to the conclusion that the amblyopia associated 
with an apparent primary atroiihy more often represents a physiological block to light 
impulses than an actual destruction of the nerves. 

Some degree of exofilithalmns has been shown by almost all patients with’ 
tumor. It is rare in the ahsciice of definite growth. I’resiimably, therefore, it 
is purely a local .stasis phenomenon (cavernous sinus?). 

Some distiJrtion of the visual field was found in all but 2 of Dr Cushing’s 
21 } patients showing pronounced neighborhood symptoms. IfowOver, the sup¬ 
posed typic.al bitemporal hemianopsia with a vertical meridian which bisects the 
macula is eonspicnonsly rare in the .scries. Indeed, in the 21 eases "there arc 
only .'} instances of fairly symmetrical bitemporal field defects, and it was for¬ 
tuitous that the patients happened to be seen in exactly this stage of the process. 
Of the remaining l.S j)atients, 1 was blind on admission, doubtless after a 
bitemporal hemianoj)sia, and another was nearly so, though some vision returned 
in the nasal fields after the operation. Eleven of the patients were blind in one 
eye, the j)roe(!ss having started as a bitemporal defect in 0 instances, as a 
homonymons defect in -1 and being nmiertain in 2 . One of the patients showed 
a typical, and another a fairly typical, homonymons hemiano[)sia. 

Dr. Onshing continues: 

It becomes apparent from this brief summary, in the first place, that liomoiiymoua 
(Icfeet.s, or t.eialeiieies in this direetion, are at least half as freciiiciit as bitemporal 
ones. Indeed tluy arc probably quite as frequent, for in a number of the patients who 
have been referred to us the diagnosis has been ba.sed S(dely on the existence of a 
bitemporal hemianopsia, and doubtless there are. many in whom a homonymous defect, 
even though coupled with ))allor at the disks, would have bee!i regarded as equally eig- 
niflcaiit. It is apparent, in the second place, that unilateral amblyopia may occur with, 
but little if any jierimetrie deviation in tlu' field of the opimsite (‘ye. Finally, and 
what is perhaps of greater clinical significance, mere tendeneies toward temporal de¬ 
fects must be earefidly looked for, particularly defects limited to the color peripheries, 
if one wishes tlu' ix'rimeter to serve in making a diagonsis before the time when crude 
finger tests suffiee to dcmionstrate a complete hemianopsia. Heretofore perimetric in¬ 
vestigations of these conditions have been confined largely to the observance of ad¬ 
vancing lesions, and ns the process is notably slow, often extending over years, the 
sequence of the changes is rarely observed. 

OPHTHAUIOSCOPIO EXAMINATION 

'rim electric (([ilithnlinoseope ha.s converted wluit was formerly difficult and 
obscure into a procedure so siinide that no modcni practitioner hesitates to 
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make his own examination in the onlinnrv ligiit of room or ward, gainiti^ 
thereby an early knowlcdfjc of eoiulitjona wliieli were formerly thoii^'ht to be 
the province of the s|)ccialist. It ia obvious, however, that some special training 
is needed to discern the varied chaii>:ea in the fniuhia and to interpi’ot them. 

It should not be necessarv to describe the ophthalinosNipc or the method of 
using it. The electric ophthalmoscope invented bv Dr. Dennett, modified and 
improved by Dr. .Marplc, by wliose name it is known, and made by K. H. 
ifeyrowitz, is an instrmnent id’ precision witli many retiiuMiients of technic, 
enabling one—by minute moditieations of the light by means of the rheostat, 
by changes of focus of tlic lam|i, b\ moving the eniT on the handle ii]) and down, 
and especially by altering the corrc'ctmg glass in the ophthalmoscope itself, so 
that different levels of tin* fnndns may be studied and (heir c'levations or de¬ 
pressions measured to study the ebanges in (lie c-yes (*\liaiistively. 

Another type is the De Zeng oplithalmo.sco|ie. h-ss delicate in its adjustments, 
but a very .serviceable instrument and less fragile. 

1’he imdliod slioidd be pi'acticed constantiN and needs no elaboration here, but 
a few suggcstiouh ma,\ be made: A I jicr cent, solution of homatropin may l)e 
nseii to dilate the jnipils, with safety in most cases, but it will occasionally pre¬ 
cipitate an attack of glaucoma, csjiccially in elderly peo[)le. IN'fore using it, 
then, it is wise to iiiipiiri- for (be prodromal symptoms and to test tin* tension 
with (he fingers. It is jirndent and considerate to follow (be dilatation of the 
homatropin with a ilrop of a I pm* cent, .solution of |iibM‘arpiii. 

'Idle amount of light used sb’ould Iw coiiti-olled by the rheostat, b'ine, distinc¬ 
tions of color are seen best with a moderate ilinniination, brighter light being 
reserved for the stinly of sinall details. 'Idie comfort of thi‘ patient and the 
saving of lamps are also reasons for a\oiding too intense a light. 

'Idle ojihthalmoscopc should be used to study the condition of the transparent 
media. With a pins glass ot I D. to lO D.? held at a short distance frotn the- 
patient’s eyes, traces of old \csscls in the cornt'a, the sign of interstitial kera¬ 
titis, or the eircnniscribeil opacities of tdd jihlyetennlcs, indications of eonati- 
tutionnl conditions. .s\philis and tnbcrcnlosis, may be seen and utilized by the 
careful diagnostician, d he |)rc-cncc of cataract and of o|>aciti(‘s in the vitreiis 
•may modify the a[)pearancc id' the rnridns ; asl igmatism also may cause n blurred 
outline of nerve and vessels which would be misleading if the eau.se wore not 
rwognizod. Finally, the e.vamination is not complete without ii careful ex¬ 
ploration of the periiihery of the fundus foi- signs of retinitis and choroiditia, 
and the region of the macula lutca should be studied with aa much care as the 
nerve itself. 


CHOKED DISC 

Etiology and Diagnosis.- f’hoked disc, or papilledema, is caiiaod in part by 
increased intracranial pressure. 1'hcre are undoubtedly other factors, but they 
afe not definitely known. The terms optic rieuriti.s, papillitis, and ncuroreti- 



nitia apply to conditions associated with infections, toxemias, and inflaitamation, 
and, while In all of these conditions the appearances may be very similar to that, 
of choked disc, as a nilc the edema is more ditTnse and the elevation of the disc 
less sharp. The terms neuritis and jnipillitis imply an inflammatory cause 
which is not known to exist in ehoked disc; therc'fore, it is well to discard them 
in the consideration of diseases dependent on intraeriinial pressure. No line 
can be drawn that will separatci all eases of o])tic! neuritis from choked disk. 
The same ophthalmoscopic pictnn; may occur in nephritis, diabetes, syphilis, 
the infections diseases, in meningitis, abscess of the brain, and otitis media. 
Less frecpicnt canscs are l(*ad poisonin;^ and anemia. 'I'Ik! list of recanaled causes 
is louf; and it is essential to exclude them in a doid)(ful case; lad'orc deciding 
upon an o[)eration for the redief of pressure, ludess other syni 2 >toms are ^^resent 
and deeisive. 

Cases illustrating the dillicidlies of diagnosis, as well as a very complete 
review of the subject, may'lx; found in “Xeurologie des Augos” (4 Band, 
Zwoite llalfte), W'iihraiid and Sanger. 

Tlhtholf giv(‘s the following classification of the causes of choked disc in 204 
cases: 

(tascs 


Ttrain tainor . i:{4 

Ccrcliral s.ypliilis . 27 

tk'n'liral tiihcrciildsis or iiiciiiiifritis. <) 

(fcrcln'id abscess . 7 

J rydrocciiliMliis .’. 7 

Arcniiifritis . 2 

Cysticciaais . 2 

Sinus tlirninbosis . 2 

Itoiu! cicatrix of skull. 1 

Defonuity of skull. .3 

Nephritis ..*. 3 

Nephritis aiiil lead ixiisouiuf'. 1 

Alleluia . 2 

Uiiccrlaiu dianuosis . 4 


Since Von Craefe's classilication, in IS(il), a swelling of the nerve of 2 D. 
or more (2/.'! mm.) has Ihxmi called choked disc. Ih'ccntly the name papill¬ 
edema has hc’cn suggested as describing the earlier stage before the swelling has 
reached its fiilh'r development. 

The progress of brain surgery lias made the earliest possible diagnosis of intra¬ 
cranial pressure di'sirable. Decoiuiiression has luicfoubtedly saved vision in many 
eases by proventiny the develoinnent of choked disc. It is therefore most important 
to study the earliest changes, when the nerve fibers arc still unimpaired by the pres¬ 
sure of the eilemn and atrophic changes linvc not begun. See treatment of Fractures 
of the Skull. 

Course of Choked Lise.- -The swelling of the nerve may he rapid, reaching 
its full development in a few weeks, or it may extend over n period of months or 
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years, gradually passing into a stage of atrophy if decompression has not been 
done. 

Any attempt to divide the process into stages is artificial, hnt the following 
classifications, modified hy Cnsliing from lliat first given hy Marcus Unnn, has 
value and is (piotc<l with sliglit modilications I'rom Dr. ('nshing’s se(‘ond paper. 

STAGK 1. - This shows sonic h\|H'rcmia of’ the disks, with hii/.inc.ss of tlio 
upper and lower margins wlicri' llie\ arc <'ros>cil hy the main vi's.sels. This 
hazinc.ss gradually siircads over and olivnns ilic nasal half of the disk, tho 
temporal edge I'cinaining ejear. 'I'licrc is sonic lilling in of the' physiidogic enp, 
the lamina crihosa hi'ina ohsenred. and the \ciii.s aic .sliglillv full and sinnons. 
Visual acuity is not aflcctcd. .\ jiroinjit i<‘'lor.iti<iii occurs afti'r di'i'omjiression. 

STACK 2. The swcllina ot the ])a|iilla. now oli>.cniana the temporal as w(dl 
as the nasal margin, has hccomc mcaf'iirahlc, tlic pin biologic cnji is filleil in, and 
there may he an (Wtcnsion ol the c(icma to the snrronnding ii'tina. 'I'liere is an 
otitspoken sta.'-is with tortuosity ol the veins. Thei'c is apt, to he a .siihjiadive 
lowering of acuity, hnt thi.'. mav he aliM'iit even in the sncceeding stage, ('on- 
traetion of the tield, e"-peciail\ for colors, mav he present. Ihipid return to tho 
normal follows relief of pre>.snre. 

STACI’ .1 I here is a I nil lier swi'llino ol I he pajii lla, wli ieh is now delinitely 
prominent and spreads over a larger fnndns area. The normal margins of the 
nerves are lo't. I he niarcin ol the swollen nerve mav he ahrnpt or mav merge 
into the edematoiis retina which shows striatioiis and hemori'hages. N'isiial 
oeiiity is iisnallv rediieed and the* lields eontraeted, hnt normal relations are 
restoreil. and ii^nally normal aeiiitv, after a<leipiate decompression. 

STAtiK t 'I lie |ia|iilhi he<-iane-. more prominent ami, losim^ its reddish 
color, heeomes ojiaipie. I Iianorrhaces ma v he more nnmeroiis mid larger, and 
exudates simihar to tho'C --eeii in nephrili' may he present on the disk oi' in the 
surrounding retina. \lanv ea''<‘^. hovvever, espeiaallv Ihosi* of slow oii.set, re¬ 
main free from laaiiorrliages ami e.Midate. There is new tissue formation, 
giving a llnllv ap|iearaiiee to tin di'-e. .Xiaiity ol vision is eon->iderahlv lowi’rod. 
There may he transient amanrotie periods. 'I'liere is further (aintraetion of the' 
field and colors may he seen onlv in lari'c ohjects. ('oinplele pressure ridiid’such 
as may be afforded hy tmiior exiirpation, or hy adeipnite de<aimpression in a 
case with symptoms of short duration, may leail to an almost, total restoration 
of vision, hnt if the eondition at this sfai_ic Ims heen ol long' standing', and there 
is an execs.s of now tissue formation, there may he a Inrtlii’r postoperative low* 
ering of vision ns the eilema siih'ide.s. 

According to Dc iSchweinit/, “The attacks of temporary amanrosis, lusting 
from a few minutes to a few hours, followed by .a restoration of tho viaion to 
that which exi.sted prior to their (K-cnrrenee, may he an early symptom, even 
preceding the choked disc.” 

STAGE 5.- -’rhero i.s a gra<lnally decreasing vasenhirity of the papilla. Its 
surface becomes paler than normal and shows the line*, fliifTy appearance due to 
new tissue formation, tho contraetion of which tend.s to produce a subsidence of 
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the measurable swelling. This may disclose the* shimmering atrophic disc as 
through a mist. The arteries tend to becoinepf smaller caliber and the thicken¬ 
ing of their perivascular lymph sheaths is apparent. This, is the stage of 
'atrophy with supposedly (Uunn) inevitable blindness. Acuity is reduced to the 
counting of fingers or less. There are frequent periods of temporary amaurosis. 
Colors are usually not seen, but small form fields, often requiring large, bright 
objects, may be plotted. These often show a tcudeucy to a biuasal hemianopsia 
with loss of central vision. Some vision may be preserved by operation. 

Changes in 'Visual Field.—The (dose relation of flinked disc to changes in 
the field of vision must be kept constantly in mind. Dr. (’ushing associates the 
color interlacing, the blue within the red, with the early stages of choked disc, 
as has been stated in this article. It is probably not a reliable symptom, but it 
may be of value and should be looked for. Its detc(d,iou is a simple step in the 
routine as deseribed above. 

In his second paper he says: 


“There have, heen ton oases of tumor whioh have shown color intorlaoinp, either 
in the total ahsonco of a cliokod disc or with a vor.v incipient proci'ss ohservahlc in the 
eye frronnds. As the reader will snrnii.se, tluTcl'ore. these repre.scnt cases in which 
Inealiziiifi: (irritative) syiniitoins have led to a precocious surfjfical intervention and con¬ 
sequently to the best operative results. 

“Thus, in these ten eases the tumor was enm-leated in five instances, was exposed 
and considered irreniovalde. in one, and was unloeali/.ahle and not disclosed by the 
operation (decompre.ssion) in four. In all of them the normal color ndations were re¬ 
stored after the operation.” 


The ehangc'.s of the visu.'il field which occur in connection with choked disc 
arc dependent in part on the pressure of the edema and new formed connective 
tissue on the nerve fibers. The first cliangt;, not constant, is an cnlargemtnit of 
the blind spot. Then the perijihcry is narrowed. This is csjiccially noticeable if 
the field is measured with a gray object or wilh blue as has been suggested. It 
mtians that the quantitative vision, or sensitiveness of the retina to a modified 
light stimulus, is impaired, and not that there is a loss of the specific blue per¬ 
ception. hater, as the connective tissue contracts, the red field suffers most. 
Sectors are lost or scotomas n])pcar in the field. 

Finally, as the contraction of the fibers progn'sses, the field narrows to the 
fixation point, colors are lost, and in a certain number of cases, as Cushing in 
his third paper states, the nasal fields are lost, showing that the uncrossed fibers 
to the temporal halves of the retina are interrupted by pressure of the dilated 
third ventricle, which forces the tracts or nerves against the rigid carotids. Dr. 
Cushing has noted this (K)ndition in H to G per cent, of his .300 cases. Ho says 
that it occurs as a late sequel of an advanced choked disk in the stage of reces¬ 
sion of the edema; and a bilaterally symmetrical process, implying an equal 
degree of involvement of the 2 eyes, suggests, as a rule, a distant, often a 
cerebellar, lesion with secondary hydrocephalus. 
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XHioked Diso and Brain- Turnon. —Cimkod disc <x<oiirs in more thnn 60 per 
cent, of nil cases of ccrebrnl tiiiiior. Tlie elevation of tliO disc at its height 
a\'ernges 4.5 D. 

In cerebellar tumors tbe }K*rcciitaf?c is liifilicr (SS per cent., Ulitboff, 
100 per cent., L. Patou) and tlie beifjlit ot' tbe swollen nervo is 1 D. to 2 D. 
greater. 

Choked disc may be present with tumors in any region; its existence gives 
no evidence as to the si/.e or nature of the growth. 'I’lu' hx-alizatioii of tlie 
growth is often dithcnlt and de})ends on other sym]>toms which nw'd not bo 
disenssed here, as tluw would rei|iiire a re\ i< \v of the neurological field far 
beyond tlie scope of this artich'. In general, it may he said that tumors involv¬ 
ing the surface of the anterior frontal and tlu- motor convolutions aro loss apt 
to be associated with choked disc. 

Tumors of tin* dccjier parts of the frontal lohes may produce cliaractoristio 
symptoms by jiressure on the chiasm and the ojilie nerx’cs: hemianopsia, atrophy 
preceded by retrohnihar neuritis with central scotoma, and with chokcil di.se on 
th'c opposite side, as has Ix-en well shown hv hoster Kennedy. 

'J'mnors of the temporal and occipital lobes aia- aecompanied by choked disc 
more frcipiently, the latti'r as.soeiati-d with cros.-.ed honionynions In'inianopHia, 
which, however, mast he ditfen-ntiated from tlic hemianopsia due to di.seaso of 
tract or chiasm. The WiIhrand jmpil reaction and jirisni test may he men¬ 
tioned as means of distinguishing tract hemianopsia from that duo to lesions of 
tlie ()cci})ital lobe. 

A symptom of diM-asi- of the optic ei-nters is shimim-ring, sparks, <tr oven 
visual hallneinations, in the blind held. It shonhl h<> remembered that a 
tumor of the parietal or temporal lobes may ean.se partial hiMiiianopsia by pres¬ 
sure on th(‘ optic radiations. 

(’hoked ilise is most fre(|nent in tumors of the cerehellnm, next of tlie basal 
ganglia, and oeeurs least often when the pons, mr-dnlla, and corpus callosum arq 
involved. 

That chokeil di.se appears tirst, and is nmn* a<lvanee<l fir more prononnebd 
on the side fif tlie tumor in a majority of ea.se.s, is prohahly true. Iveeent ex¬ 
perimental work, as well as clinical ohsi'rvation, supports this view. 

Treatment. Operations nmlertaken for the relief of intraeranial pressure 
are either ra<licul or jialliative. .\s Dr. Frazier says, it is a well-known fact 
that the large majority of tumors, whether pretentfirial fir snVitentprial, are in¬ 
operable. That is to say, the majority are cither inaeeessiblc, or impossible of 
localization, or of such a nature as to make their removal inconsistent with tho 
maintenance of life. Dr. Frazier conclndes that 7'i per cent, to 80 per cent, 
arc inoperable. Decompression is. therefore, the proper operation in a largo 
majority of cases. It means, if done sufficiently early, preservation of vision 
and a relief from headache and vomiting, and it dfics not prevent tho perform-* 
ance later of a radical operation for the removal of a tumor if tho development 
of symptoms permits localization. 



Bmninaiy. —Wbat has been said may be summarized briefly as follows; , 
The existence of choked disc demands an immediate and thorough investigation. 
If'it ir not due to toxemia or to infection, the probability of increased intracranial 
pressure must be kept in mind, and the corroborative symptoms, headache, vertigo, and 
vomiting, well as the symptoms referable to the other cranial nerves, must be 
Studied. 

The field of vision and the blind spot must be measured at frequent intervals, and 
at the first sign of loss of central or peripheral vision, decompression must be prac¬ 
ticed without waiting for developments which might aid localization. 

The prompt and adequate relief of intracranial pressure at an early stage of 
choked disc offers the best hope of preservation of vision as well as of relief from the 
distressing headache and vomiting, and this, in a majority of cases of cerebral tumor, 
is all that can be expected. 



CllArTEli II 


OPEBATIONS ON THE EYE AND ]T8 APl'ENDAOES 


John ]\r. Wiikki.i'h 


GENERAL CONSIDERATIONS 

Whether an eye operation calls for irciicrul anesthesia or not, it is always 
wise for the patient to have free pnrpition before he is operated upon. Kx- 
aniination of the 
heart, limps, and kid¬ 
neys should he nnide. 
and the patient's gen¬ 
eral condition slionid 
never l)c lost sight of 
by the surgeon. Often 
it is important that 
diseased conditions 
which might give riso 
to coughing, sneez¬ 
ing, vomiting, hemor¬ 
rhage, or lowercil vi¬ 
tality should be rem¬ 
edied before a patient’s eye is operated on. Any mensnro which will aid in 
putting the eye patient into the liest possible physical condition before opera¬ 
tion should bo employed. 4 . 

Before operating it may be necessary to combat an infection of the con¬ 
junctiva, cornea or lacrimal sue. In preparing a patient wi^ a diseased lac¬ 
rimal sac for operation on the eyeball, usually it is unwise to employ such 
conservative treatment as irrigation and probing, but rather complete extir¬ 
pation of the sac should be performed at once in order to render the eye free 
from the danger of infection which an inflamed sac offers. 

The local preparation of the patient is usually simple. The eyelids, eye¬ 
brows and skin of the face about the eye should be thoroughly cleansed with 
soap and water applied with cotton sponges, followed by sponging and irriga- 
8B 17 




18 OPERATIONS ON TIIE EYE AND ITS APPENDAGES 


tion with 1:5,000 bichlorid solution. Finally the eyo is irrigated freely with 
boric acid solution 2 to 4 per cent. A simple bulb irrigator such as is shown 
in Figure 2 answers as well as anything for this purpose. Usually it is not 
necessary to cut the eyelashes or shave the eyebrow. Sterile towels or a special 
face covering with an aperture to expose the operative field should be applied. 

The operator renders his hands aseptic and wears a sterile cap and gown. 

Some ophthalmic surgeons choose; to wear a covering for the 
mouth and nose, but few are, accustomed to wearing gloves 
for eye surgery. 

A good overhead daylight is best for most eye work, as it 
is less taxing on both the patient and the operator than a 
brilliant artificial light; but for a few o])erations, such as 
discission of tlie anterior or posterior capsule of the lens and 
extirpation of the lacn'inial sac, a penetrating coiulensed arti¬ 
ficial ilhiuiimition is called for. 

The patient’s head .should be at such a height as to enable 
the operator to work (rtmifortably in the standing posture. 
Some ophthalmic surgeons pred’er to sit while operating, but 
ono who has acciustonied himself to the standing position is 
conscious of the restriction in movement which the sitting 
position entails. Aiiything which interferes with freedom of 
movement on the part of the surgeon should be avoided. 

For most operations the surgeon ean work to better advantage at the pa¬ 
tient’s head, and not at one side, although" some skilled operators choose to 
stand or sit on the right or left of the patient. 



Fio. 2.—Irriciatiok 
Bottle and Bulb. 


ANESTHESIA FOR EYE OPERATIONS 

Local anesthesia is used for the greater part of eye operating. Whether a 
general or local ancsthetie should be u.sed must be left usually to the discretion 
of the operator. In many operations the choice may be left with the patient. 
Speaking broadly, it may be said that t/riirral ancsllicsia is called for'in such 
operations ns enucleation of the eyeball or any of its modifications, in opera¬ 
tions on the orbit, in operations for acute glaucoma or on eyes painful and sensi¬ 
tive from any cause, in all operations on babies and young children, and in 
operations on the eyeball in very nervous and hyperschsitivo adults. There 
are no conditions of the eyo which contra-indicate the administration of gen¬ 
eral anesthesia. The choice of anesthetic and the manner of administration 
are matters of preference on the part of the surgeon and anesthetist, but it 
might bo said that ether anesthesia is in general use for eye patients. In some 
eye operations it is inconvenient for the surgeon to have an inhaler over the 
patient’s nose, and it is better to have the anesthetic given through a tube. 

Local anesthesia is best accomplished by the use of cocain hydrochlorate. 
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For instillation a 4 per cent, solution is satisfactory. It may bo combined 
with adrenalin 1 : 1,000, which is an adjuvant of coc*ain, and ii valuable hemo¬ 
static in eye work. For anesthetizing the cornea, 2 or .‘I instillations of 4 



Fici. 3.—Dhkhsivu IIki.h in Platk iiy Silk I'iu.-1 IOvk l*ATrii Uiriiorr Diikhhinu. 

1hIN<JLAM'4 Plahtkji. 


per cent, cocaiii 2 7iiiiuiti‘.s apart siilKce. I''()r llie deeper Htrnetun's of the oyo- 
ball, sui-li a.s tlie iris and miiseles, it is well to allow I .'"i iniiiiites and to instill 
4 per cent, eoeain every .‘1 minutes during this j>eriod. Tin; eyiis should bo 



Fio. 5 . —Monocular Drbbhino and nANDAoe. Fio. 6 . —Dinoi plar DasasiNa and nANDAoa. 


kept closed during this process, and the patient should not be allowed to rub 
his eyes, or the epithelium of the cornea may be loo.sened and abraded. Holo- 
cain 1 or 2 per cent., or alypin •*{ to !» per cent, may be used for hK*al anesthesia, 
and both have an advantage under eertain ciremnstatiees, in that they do not 
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dilate tlie pupil; but their anesthetic effect is not ns certain as that of cocain. 

For injection in the tissues of the lids or under the conjunctiva, a solution 
made up of 4 per cent, cocain 1 part, 1:1,000 adrenalin 1 part, and sterile 
water or normal salt solution 2 parts is satisfactory. Novocain 1 per cent, is 
used for injection by some operators. It has the advantage of being less toxic 
than cocain. 


OPERATIONS ON THE EYEBALL 

ST7BOICAL ANATOMY OF THE EYEBALIi 

The eyeball is an imperfect sydierc. Its shape lias caused it to be likened ' 
to a globe and it is generally referred to by ophthaliiiologists as “the globe.” 
Carrying out the comparison, it is said to have an autcrior poll’, in the center 
of the cornea and a posirrior pulv at a point diametrically opposite. The 



meridians pass through these imaginarv jmlcs, and the equator encircles the 
eyeball midway between the anterior and posterior jioles. The diameter of 
the eyeball is nearly an inch. 'J'o he more exact, the anteroposterior diameter 
usually is 24 mm. and the other diameters are about 2.> mm. The reason for 
the greater anteroposterior measurement is found in the fact that the cornea 
has a greater curvature than the rest of the eyeball. 'I’lie eyeball has three prin¬ 
cipal cnats; the outer is tough and protective; the middle is essentially vascular; 
and the inner is the nervous or perceptive layer. 

Outer Layer of the Eyeball.—The o\iter coat is fibrous and is made up of 
the cornea and sclera. 

The cornea is the clear, transparent tissue which forms the anterior 1/6 
of the globe. Tt is about 1 mm. in thickness near its margin and somewhaf 
thinner toward the center. At the border it is slightly overlapped by the sclera, 
and for this reason it is said to be set in the sclera as a “watch crystal in a 
watch.” The diameter of the cornea is slightly less than in. (diameter 
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' vertically 11 nini., anti horizontally l'_* niin.)- There are 5 layora in the cor¬ 
nea: (1) the external epithelial layer, (lM the anterior elastic incinbruno (Bow¬ 
man's inenibrane), (.‘5) the snbstanee pro|)er of the eornea, (4) the posterior 
elastic inenihrajie (Desceniet's nieinliiane), and (a) the endothelial lining. 
The epithelial layer on the Mirfaee of the cornea i.") very ea.sily detached from 
Bowman’s membrane so that denudation from injury is rather a common ot;- 
cnrrcnee. Eortnnately no scar results from’ injury to the epithelial layer, 
but any injury or ulcerative jtrocess whii’li jumetrates deej)er than this layer 
leaves scar tissue. ()j)acification attends the formation of .scar tissno in the 
cornea, and o])acities in the pn|iillar> area result in ])ermanent impairment 
of vision. There are no blood vessels in the cornea but nutriment is provided 
I by a free lymjihatic circulation in the snhstance proper. 

The scJmi. or sclerotic, is the toiieh, white posti-rior .^/(i of the outer coat 
of the eyeball. It is iicrforatcd a little to the nasal sich* of the |»osterior j)ol(!, 
where the optic nerve joins the i>lobe and the ncrv(“ libers jtass into the retina. 
It is at this point that the c\cball is W(‘akcst, and it is h(‘re that the wall gives 
way in I’a-se of increasisi intra-ocniar tension, and the glancomatons “enp” is 
formed. The junction ol’ the cornea and the .s(dera is called the llnihiis. It 
should b(‘ kept (dearly in mind that tlu' cornea fits into th(‘ s(dcra, as it were, 
.so that the s(dcra overlaps. This anatoniieal fact is id' importance in making 
incisions into the anteiior idianiber. The angle betw<‘en the cornea and iris is 
reaclu'd by entering slighll\ ludiind the siiperlitdal line of junction of (•ornoa 
and .s(dera. The t recti niii.scdes are attacdieil to the sedera to H mm. behind 
the limbns, and the J obThpies to the ,s(dei'a Ixdiind the (‘(jnator. 

Middle Layer of the Eyeball. I'his is made up of the (dioroid, tin; ciliary 
body, and the iris. 

4 he cIiih'iikI is made np larg(dy ol hloo(l vesseds, capillaries, and ]iigment. 
From a surgical point ol view, this strnctiire is not of ini|iortanc(‘, e.xcept for 
the possibility ot severe intra-iieiilar hemorrhage from a large choroidal vessel. 
Occasionally, alter sudden reiinction (d' tension during ojieration for cataract 
or glaucoma, a hemorrhage inlo the vitrv'ons (diamber oeciirs, vvhich ntsnlts in 
loss of the eye. 

The cUiurij hixlij emdndes the inner surface of the svdera Ixdiind thi! eornco- 
scleral junction. It is to this structure that tin; ligament of the lens is at¬ 
tached, and it is throngh the eontiandion of its mnsvde lilx^rs that the shape of 
the lens is changed and accommodation i.s regiilatevl. Surgically the ciliary 
body is important, lxTan.se serious injury to it results in the destruction of the 
eye and endangers the fellow eye throngh the liability of sympathetic inflam¬ 
mation. It is for this reason that the portion of the eyeball approximately 
H^rom 2 mm. to 8 mm. Itehind the margin of tin; eornea is called the “danger 
zone. 

The iris is the incomplete curtain which lies in the avpjcons chamber. The 
opening near the center of it is called the pn])il, and the inner la»rdcr is called 
the pupillary margin. The outer border is attached to the ciliary Ivody and is 
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■ called the ciliary margin. The pupillary margin rests on the anterior surface 
of the lens and lies in a piano further forward than that of the ciliary'margin, 
.The iris has a rich blood supply and sometimes bleeds freely when incised. 
One of the most common eye operations is the removal of a portion of the 
iris. The "operation is called iridectomy and the resultant opening is called 
a coloboma. 

Inner Layer of the Eyeball. —*-'rhc retina forms the innermost coat of the 
eyeball. Detachment of the retina sometimes follows operation or other 
traumatism. Alany operations have been suggested for the cure of retinal de¬ 
tachment, hut all have resulted in failure. 

The conjunctiva is a rnuctms membrane which covins the eyeball from 
the cornea nearly back to the equator and is reflected to the posterior surface 
of the eyelids, thus forming the upper and lower conjunctival euls dc sac. 
Tenon’s capsule is a layer of fascial tissue in which the eyeball moves. It lies 
in contact with the sclera. 

The lens is a clear biconvex body, which is held in position behind the 
iris by the attachment of its suspensory ligament to the ciliary body. When 
the ligament is torn the lens is said to be dislocated. J’he ])osterior surface of 
the lens is more coincx than the anterior surface. The lens has an epithelial 
covering called its capsule. 'I'hc portion on the anterior surface is called the 
anterior capsule anil that on the jiosterior surface is called the [losterior cap¬ 
sule. When a jier.son is about years of age the lens dei elops a hard center 
called the nucleus. This becomes larger and harder as the years of age in¬ 
crease. The softer portioii of the lens between nucleus and cajisule is called 
the cortex. Opacity of the lens or any portion of it is termed cataract. 

The aijneous chainher of the eye is in front of the lens. As its name im¬ 
plies, the consistenev and appearance of a((ueous are like those of water. The 
anterior chainher is in front of the iris, and varies considerably in depth in dif¬ 
ferent individuals, both normutly and in disease. The posterior chamber is be¬ 
hind the iris and contains much less aipieous than the anterior. 

'I'hc vitreous chamber is behind the lens and within the retina. It is filled, 
with a transparent substanee, about the consistency of the white of an egg, 
called the rilreons or vitreous body. 'I'lils is surrounded by a transparent 
homogeneous membrane known as the In/alonl membrane. It is due to the 
presence of this very thin membrane that loss of vitreous is prevented when 
the ligament of the lens is injured in such operations as extraction of cataract 
and iridectomy. 


OPERATIONS ON THE CORNEA 

Corneal Ulcer 

Ulceration of the cornea may result in serious impairment of vision 
through sear foimation, or even in eomplete loss of the eye tliroiigh panophthal¬ 
mitis. Corneal ulceration always should be regarded seriously, and in the case 
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of virulent infection it is soiiictiiiies wis«" to resort to the cautery, curet, or 
knife. 

. Canteriaition.-— The eye imist Ixi tlioroiij'hly nnesthetized.. Tlio surgeon 
may employ either the electroeiuitery with pljitinnm tip, or ii probo of platinum 
or silver hented in the lliime of iin iilcoliol lamp. 'I'he electr<x*autcry is more- 
satisfactory, as the decree of heat can he coni rolled. 

A specnliim .should he used, and the eu' held with li.xatioii forceps. Any 
ulcer which carries an infection of sncli \irnlcncc as to call for the use of the 
actual cautery de.scr\cs most thoroniih cantcri/ation. The applicatioii.s shquid 
be gently made, bnl snllicicnt in number 1o cover the «‘ntir(' inargiu and base 
of the ulcer. 'I'lierc is no ])ain conin'clcd ^^■ilb cant<Mi/alion, provided the eye 
has been tlioronglily c-ocaini/.cd. ISiclilorid \iisclin ( I : ) should bo used 

in abundance, and a dressing and bandage applied, riic ev(! sho\ild Ik) kept 
anointed under a dressing for .sevcial da\s. 

Saemisch Incision of Cornea, in certain |)rogr(‘.-v'<>vc ulcers of tbe cornea, 
with considci'able e.xndate in the anterior eliamber (hypopyon), tlio cornea 
is incised after llu' method of Saemiseb to drain the corneal tissue and to allow 
the escaj)e and drainage of tin; c.xndate. 'I bis operation is performed less 
frccpiently than formerl\, as pi-eferenee is given to the less radical forms of 
treatment. 1 snails tin* procedure cannot be done under loi-al anesthesia with 
safety to the lens, as it is aeeonipanied with sneb pain that the patient cannot 
be relied upon to control the pn'ssnie from spasm of his cyelicKs. I’riiuHry 
gas or ether anesthesia is sullicieiit. 

A speciilnm is introdncc'd and the (oe is held by grasping with fixation 
forceps the conjnnetiva and snbeonjnnetival tissues a little to the nasal side 
of the cornea. A cataract knife is then imnle to enter the cornea a littlo 
outside the tcmj)oral margin of the ulcerated anai and tint point carried across 
the anterior chamber to emerge near the nasal margin of tlui ul(!er in the 
clear cornea. 'I'hns an incision is made throngb the <lisea.scd cornea, and the 
acpieftus and e.\ndat(“ ar«- allowed to escape from the atiterior chand)cr. After 
irrigation of the wound and anterior eliamber with boric acid or 1 :.'),000 bi- 
clllorid solution, bieliloiid ^aselin, dressing and bandage are a|)|died. Drain¬ 
age may be maintained for se\eral da,\s by opening the corneal wftund with ft 
fine-instrument siicb as a spatula. 'I'lie patient experiences relief from pain 
through the lowering of infra ocular tension. 

After the Saemi.scb incision the iris becomes incarcerated in the wound, 
and the area of ulceration IsH-oines a dense while .scar (leukoma), which can 
be tattooed after all signs of irritation bavc passi-d away. 

Tattooing of the Cornea.- 'I'lie operation of tattooing is performed almost 
exclusively as a cosmetic measure. Following extensive ulceration of the cor- ' 
nea, dense scar tissue remains and offers the appearance of a white spot in 
contrast to the colored iris in the background. The disfigurement is especially 
conspicuous if it rests in tbe pupillary 01 * 00 , and the white spot is contrasted 
with the black pttpil of the fellow eye. Tattooing will change the white area 
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into a black one, and greatly improve the appearance .of the eye and the indi¬ 
vidual. From an economic standpoint, this change may be an important ono 
for the patient.. 

INSTRUMENTS.— Speculum, fixation forceps, spatula, tattooing needle. 
Several different models of needles arc in use. The operator may use an 
instrument with a row of fine needles, or a clump of needles. I 
prefer a single, firm, grooved needle with which definitely di¬ 
rected punctures may be made. 

India ink is commonly used to produce a black spot. The 
ink is scraped from a cake and baked to sterilize. Then it is 
thoroughly broken up and worked into a thin paste by rubbing 
with sterile water in a sterilized dish. In the attempt to match 
Fio. 8.—Tat- the color of the patient’s iris in sear tissue lying outside the 

Nmdle" ” pupillary area, mixtures of colored pigment (sepia, ultramarine, 
vermilion)' arc occasionally used. 

OPERATION.— -After anesthetizing the cornea with cocain solution, the 
speculum is inserted and the eve is irrigated with boric acid solution. The 
eye is steadied with the fixation forceps, and with a spatula a little of the ink 
paste is put on the corneal scar and worked into the cicatricial tissue with 
gentle strokes of the tattooing needle. The punctures should be directed di¬ 
agonally and should work the ink well into the tissues, or the pigment will not 
remain. If the cornea is thin, care must be taken not to perforate into the 
aqueous (diambcr. Of course this operation should not be performed on an 
infiamed or irritated e.yc, or on ono with a thin and bulging cornea. The 
procedure ma.y be repeated as ninny times as necessary to produce the desired 
result, providing sufficient time elapses for the eye to become quiet before each 
repetition. The e.ye should bo kept under dressing and bandage for a few 
days after tattooing. 



Parackxtksis of the Cornea 

, When it is advisable to reduce the tension of an e.ye temporarily, para¬ 
centesis with escape of aqueous may bo employed. Iritis with tension, acute 
glaucoma, traumatic cataract with swelling of the lens, corneal ulceration, and 
aecondary glaucoma are such conditions as may call for puncturing of the 
Bomea. The permanent reduction of tension usually cannot be secured by 
this operation but it may sometimes be performed advantageously to assist 
healing, to relievo pain or to put an eye in better condition for further operation. 

■ ANBBTHEsrA. —TTnlCss the eye is in an extremely sensitive condition, para¬ 
centesis may be performed under local anesthesia. 

INSTRUMENTS. —Speculum, fixation forceps, Graefe knife or keratorae. 

OPERATION. —Control the eve by fixation of the conjunctiva in the hori¬ 
zontal meridian near the cornea, and enter the anterior ehainber with a Graefe 
knife by puncturing the cornea near its margin on the temporal side. Care 
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should be taken not to allow the point of tlio knife to pass in front of the pupil¬ 
lary area, as the lens might be injured, liutato tlio handle of the kuifo slightly 
and allow the aqueous to escape slowly. A sudden gush of aqueous might 
produce an intra-ocular hemorrhage. After the a(|ucnus ehauibcr is emptied, 
withdraw the knife and apply a dressing and bandage, which should be kept 
on for a day or two. Instead of the (Iraefe knife, a keratomo may l)e used. If 
it is the preference of the aurgiH>n to u.sc a keratomo, tlio incision in the cornea 
may be made above instead of at the side. 


OPERATIONS ON THE CONJTTNOTIVA 

SlUCO-VJ r.VCTIV.M. I .NJK('TH).\S 

Many different .solutions have been injected under the eonjunctwa for 
anesthetic and tlicrniieutie purposes. 

More Cfnnplete aiiostlicsia of the ih’ojx'r stnietnres of tlie eyehall, particularly the 
iris, is obtaincil by suhcoiijunetival injci'tioii tliiin liy instiMiilion. A solution of cocain 
4 per cent, and adrenalin 1 : 1.000 e(|ual parts is aatisfaetory for ancHthutie piir])oHCR. 
l''or their therapeutic etfeet, .solutions (»f soiliuni ehlorid, hiehlorid of mereury, •■yanid 
of inoreury. rlionin and other drills have Imsmi injected in many oi-ular diseases, such 
as eorneal ulcer, interstitial keratitis, iritis, ehoroulilis :oid detachment of the retina. 
There is considerable <litTerenee of ojiinion as to the therapeiitie vjdiK! of this f<irin 
of treatment. 

The teehnie of the injection is simple. First anesthetize the eonjunetiva by 
the instillation of eoeaiii. Then introduce a speculum, or ludii the liils tipen with tho 
finirers. i'iek up a small fold of the (s>ujuneiiva with a pair of hue tissue forceps and 
pierec it elost' to the forceps with the hypodermic msslle, iujc'ctiiiK a few drops of the 
solution. The im|Kirtant eautitms are not to i)iek up in tlu! forceps subconjimctival 
tissue, and not to Ret into the adherent tissues near the cornea, but s<;veral milli¬ 
meters away from it. In makiii)' a series of injeetions it is well not to muko them 
repeatedly in the same place, but to vary the )M>sition. 


Ptkryoium 

Pterygium (wing) is a triangular fold of thiekened conjunctiva which is 
caused by exposure to the wind, sun, and dust, it is more common on the 
nasal side of the cornea than on the temporal aide, but may appear on both sides.. 
The apex is referred to as the head; a small adjacent portion is called the 
neck; and tho wing-like expan.sion is termed the Iwdy. As growth takes place, 
the head advances from the eorneal margin toward tho center of the cornea, 
causing a cosmetic disHgurcment and endangering the sight. 

Tho cure lies in excision or transplantation, and the operation of McRey- 
nolds gives the most satisfactory results. Very few recurrences follow the 
proper pe^fo^nance of this procedure. In the OphUiatmoscope of March, 1914, 
McBeynolds described the operation as follows: 
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“(1) Grasp completely the neck of the pterygium with strong but narrow fixation 
forceps/ (2) Pass a Qraefe knife through the constriction and as close to the globe 
as possible, and then, with the cutting edge turned toward the cornea, shave ofF every 
particle of the growth smoothly from the cornea. (3) With the fixation forceps still 
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Fio. 0.—Ptebtuium of Uhibt Eve. 


FlO. 10 .—Mc'IlEYNOLn'M TiIANWPLANTATION OPEHATION 
FOB 1 ’tekyoiu.vi. UiidoriiiiiiiiiK coiijuiictivu. 


hold the pterygium, ami with slender straight scissors divide the conjimctiva and sub¬ 
conjunctival tissue along the lower margin of the pterygium, eommeucing at its neck 
and extemling toward the canthus a distance of oiu*-fourth to one-half of an inch. 
(4) Still hold the pterygium with the forceps and separate the body of the growth 
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Fla. 11. —Transplantation or Ptbryohim. Srowino Fio. 12. —Transplantation of Ptbry- 
, POBTTION OF llliKYINQ SOTORB BefOHK TyINQ. OIUM. OPERATION COMPLETED. 


from the sclera with any small non-cutting instrument. (5) Now separate well from 
the sclera the eonjunctiva lying below the oblique incision made with the scissors. 
(0) Take black silk thread armed at each end with small curved needles and carry both 
of these necilles through the upc.x of the pterygium from within outward and separated 



87 


OPERATIONS ON THE EYERATJ, 

iTrom each othor by a suffioirnt ninoiiiit of tbo growth to sooure n finu lioUJ. (7) Then 
carry those needles dowiiwiirci Ix'iioiitli the loosoiusl oinijunotiva lyins: below the oblique 
incision made by the scissors. Tbo noislloa, after passing: in parallel directions Iw- 
noath the loosened lower set'inent of the eoiijiiiictiva until they reach the roRion of 
the lower forni.'c, should then enierce from iMuicath the isuijutictiva at a distance of 
about one-eighth of an inch from each other. (S) \ow, with the forwps lift up the 
loosencsi lower scRmeiit of the eonjiiiii'tiva and eeiitly exert traction upon the free ends 
of the threads which have eiiUTRcd from below, and the pt<*r.VRium will slide beneath 
the loosemxl lower segment of the eonjnnetiva, and the threads may then be tiRlitened 
and the suri)lns portions of the thread ent otf, leaving enough to facilitate the re¬ 
moval of the threads after jtropc'r union h.is oeeiirri'd. 

“It is very imiKirtant that no incision should he made aloiiR the upi>er border of 
the i>teryt;ium, boeaiise it would Rajie and leavi' a denuded space when downward trac¬ 
tion is made upon the iiteryRiinn. On the contrary, the elasticity of the conjunctiva 
is such that when this downward tra<’tion is exerted upon the hi'ad of the pteryRium 
the eonjnnetiva hei-oines thinned out, and sniootlily applied to the sclera <x)rrespt>nd- 
ing to the lormer site of the Imdy ol the growth, and the margin of the eonjnnetiva 
coincides aeenrately with the sch-rocorneal jiinelion. 'riins, when the oiieratioii is 
completed and the s]ieenliini reiiaoed, no stiteli is seen, heeaiisi' it is hidden by the 
lower lid; the only denuded area i.s on the cornea. The former site of the body of 
the pterygium is covered hy a thin and eoniparatividy non-\asenhir eonjiinetiva, and 
what blood vessels reiii.iin are directed downward and not liori/ontall.v, and lienee do 
not tend to eneroaeh again upon the cornea. In fact, (he wlade vaseiilar ai'tivity is 
eoneeiitrated lieiie.illi (he lower lid, where It is not, ojily reiiuoed from view, but |iro- 
teeteil from the irritating iiilliieiiees of dust and exposure, and (he process of atrophy 
niitiirall.v and surely tidlows. In the iiie.iiitime, the eorneal wound heals ipiiekly and 
till* thin eonjniietn 111 tissue heeonies elosel^N adherent to the sclera in the palpebral 
opening. After a few da\s the single stitch eiin he removed, and the old pterygiiiiu 
will he found (irmly adherent to the sclera and hidden heiieiith the loosened lower seg- 
meiit of the eonjiinetiva. 

“If the head of the growth is very large, so that it covers something like n third' 
of the cornea, and if the hoily is jiUo very thick and fleshy, it iiiny he best to dissect ' 

awny the head from the cornea with a sharp knife.. then remove with si-issors a 

part of the head and a part of the siiheonjiinetival iiortion of the hmly of the growth, 
and then deal with the rest of (he pterygium, iieeording to the inethod already dc- 
Bcribed. 

“Praetii'nlly. the only diseonifort to he apprehended will he in the first few lioura 

suceoedilig the ..I this can he elTeetiially relieved hy cold appliealions and 

the occasional instillation of a weak anesthi'tie solution. A light bandage should be 
worn for a few ilays and llu' |iatient is iiist rneiixl to avoid as far as postiihle those con¬ 
ditions which have a teiiih'iiev to favor the developineiit primarily of this affection. 

“The eonjiinetiva remains red for a few wei-ks after the operation, but the red¬ 
ness graduully disapjiears, and a small si ar on the cornea marking the iwsition of tho 
head of the pterygium is all that ultimately remains as the result of the growth.” 


OPERATIONS ON TBE IBIS 

IniriKCTOMY 

Except in cases of optical iridectomy and in iridectomy for liberation of 
the iris from wounds, tlic operation is performed in the upper part of tho iris, 
so as to have the resulting eolobonia covered by tho upper lid. 
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INSTRUMENTS. —Speculum, fixation forceps, keratome, iris forceps, iris 
scissors, and spatula. 



Flo. 13.—Keiiatoheh, 3 Sizeh. 


ANESTHESIA. —Except in cases of acute glau¬ 
coma, unless tlic eye is in a tciidcr condition, local 
cocaiii anesthesia sutticcs. Pivc instillations of a 
solution of 4 per emit, cocain livdrochlorate 3 
minutes apart will give almost complete anesthesia 
of the iris. 

OPERATION. —.After introducing the speculum, 
take the li.xation forceps in tlio left hand and the' 
kcratoine in tlio right and fix the eyeball in the 
median line about 1 mm. below the cornea, grasp¬ 
ing the conjunctival and snheonjnnctival tissues, 
d he patient should look well down toward his feet. 


assisted by the fixation forceps. 

Incision. — Pierce the conjunctiva and sclera with the point of the kera- 


tomc about 1 mm. from the corneoscleral junction and enter the aqueous cham¬ 
ber through the iris angle. As soon as the point of the instrument cun be seen 
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in tho anterior climnbor, diroct it, toward (lio ooiitcr of tbo oornoa ni^d carry it 
in until the incision is tlio tlcsircd lciij;tli. If llic point of the kcratoiiio should 
catch in the iris and should he carried forward, the iris,would lie torn from 
the ciliary body. To avoid this, withdraw the keratoine, cutting' laterally with 
either etlfie of the instniiiient as it is hi-tuiuhl out of tin- anterior chainher. If 
the Wound is still too small it may he enlari;<'il. \\ ilh a j>air of small etirved 
scissors. As tin* ki-ratome is withdrawn sometimes the iris ])rola|>ses tliroiifih 
the wotind, rnshini;’ out with the a(|iieoiis. 

Iim>K('T()MY.— 'The assistant hands Ihi' cijK'i'ator the iris forceps and scis¬ 
sors and takes tin* lixation forceps to con¬ 
trol the position of the ('\e while the opera¬ 
tor is performiiiif the iridectomv. (Jrasp 
the iris with tlav pipints ppf the iris forceps 
nhont 1 mm. from the |)npillary margin- 
Hold the blades ipf the scisspirs in cppiitact 
with the .i:h)h(‘. strachllinu tin' iris fpirceps. 

J’lill the iris out until ihi- picnamt at thi‘ 
pupillary marcin can he seen. .Makt* trac 
tion on the iris, cnttiii" it olT (|niclJ\ while 
pre.ssintc i;entl\ on the clohc with the hhnles 
of th( ■ .scis-Mirs. If the '-cis'-ppis aiP' iippI in 
contact with tia' mIhIpi' wlam tia* p-nt is map|p‘. 
the iriph'P'tppinv will fail ti> l■.\lcnd tpp IIip' 
ciliary margin ipf tin' iris. 

■ ' I I. 1 I”. — Kh.ppatpimh: I.NrisapN rpjn Ini- 

j\i).nsiMi \r PIT rill. Ii;is. h.nti'r tla‘ pjp.pkpmv. 

point of the s|)alnhi in thi' wpinial in a 

downwaril ami inwaipl plin p-t ion at thi' nasal mal of th(‘ woiiial, ami down¬ 
ward and ontwaril fpir thi' lem|ioral I'lal of the woninl ami see that, the iris is 
pcrf(H;tly free. I )o not stroki' tin- iris within the aiiti'i'inr p’hamher for fear of 
injuring the lens. (tnlinari ly, after iriilei'toniN, the resiliency of the iris 
tissue carries it hack into the anterior chamher with almost no manipulation. 
This is not the ca.sc after catarap'l extraction. I’nli'.-s there is ^laneotna, put 
a drop of atropin 1 jier cent, in thi- <'\e. The eye .should he kept under dressing 
and bandage for ahont om' wi'i'k. 



OPERATIONS QN THE . LENS 
IIUJU ^fYOIUA 

In properly selected case-, removal of the lens in high myopia gives grati¬ 
fying results. The operalion sluaihl he performeil only on eyas with myopia 
of 15 diopters or over, ami with reasonably healthy inli-riors. .Macular lesions 
destroying central vision eonira-irulii'ate the removal of the lens. The opera¬ 
tion is usually performed on imtients under 10 years of ago. 
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OPERATION. —First a thorough needling of the anterior capsule and cortex 
should bo performed as described under Needling of Anterior Capsule (page 
30). Swelling and opaciheation of the lens result from the needling. Acute 
glaucoma with severe pain is anticipated within a few days and usuallji the 
lens matter must be removed, preferably by linear extraction (page 31). • This 
second step is deferred as lopg as possible so as t() allow the cortex of the lens 
to become cataractous. With the eye in a condition of acute glaucoma, ex¬ 
traction under local anesthesia may he very painful, so it is usually wise to 
administer a general anesthetic. After the extraction a little soft lens matter 
always remains. When this has been absorbed a discission of the secondary 
membrane should be performed, providing the secondary membrane materially 
interferes with the vision. Then the j)atient must be etpiipped with glasses 
for distant and near sight. 

Catakact 

Cataract is opacity of the lens or its ca))sule or both. Soft cataract occurs 
in the young before the mieleus of the lens is formed, or while it is small. 
Hard cataract occurs in elderly people after the nnclens is well formed. Co/i- 
(jeiiital cataract (K-ciirs in tlu! new-born, and oftem is incomph^te and usually 
nou-progressive. Senile cataract is found in (dderly ])eo])le, as its name implies, 
and is progrc.ssive. 'rraumalic ci^taract results from injury, and often is asso¬ 
ciated with wounds of the cornea and iris. It is more common in the young 
than in the old. Secondari/ calarad is the membrane wliicli remains after 
removal of tbe lens. For tbc purjmscs of the surgeon most operative cataracts 
can bo classed as soft, hard or secondary. 

Soft Cataract.—This condition is dealt with by needling of the anterior 
capsule, by linear extraction, or both, followed by discission of the secondary 
cataract if ncee.ssary. Following needling of the anterior capsule partial or 
complete absorption of the cortex of the lens occurs in the atpicous. The opera¬ 
tion may bo repeated us many times gs ncceasary for complete absorption, or 
linear extraction of the cortex may be performed. Absorption of the lens is a 
slow process, and removal by linear extraction should be performed when the 
element of time figures prominently, and in eyes which develop acute glaucoma 
ft^llowing ■needling. 

NEEDLING OF THE ANTElHOR CAPSULE.— Txstru.ukxts. — Speculum, 
fixation forceps, small needle knife. 

Anesthesia.-— Local nnesthe^jia is sufficient in all cases except habies. 

Opebation. —The pupil should bo under full atropiu dilatation. Intro¬ 
duce the speculum and illuminate the eye witli condensed artificial light. Fix 
the eyeball near the limbus at a point opposite the place of entry of the knife 
needle. For right-haaded operators, the most convenient point for entering the 
needle is in the upper temporal quadrant of the cornea in the right eye and 
the upper nasal quadrant in the left eye, a millimeter or two from the limbus. 
Some operators prefer to enter through the conj\iiictiva near the corneal mar- 
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gin, but one cannot work to ns g<x)d int'olinnical ndvnntngo from this point of 
entry. With the knife needle, punetiire the anterior capsule and-carry the 
incision into the lens cortex and across the anterior cai)sule,‘ taking care not to 
'pundtnre the posterior capsule, ami so go in the vitreous. .\ scmhukI or third 
incision may he made at the discretion of tlie o|i('rator. Withdraw' tlie knifo 
quickly with its cutting edge in tin' same ilirection as in entering the (H)ruea. 
As the knife is withdrawn, u.sually the ai|ncons is lost, tlirongh the wound. 
Apply dre.ssing and handage to the ojierated eyt* only. Ii\ hahies a starehed 
bandage should he iised. 'I’he dr(*ssing may he h'ft oil in 'J or days, hut the 
eye should lx* kept under atropin until the lens matter is ah.-orhed. 

LINEAR K.XTRACTION. - 1 .NS'rnrM 1 -NTs. Specninni. li.\atioti forecqw, kor- 
atonie, eystotome. spatula. .Normal saline irrigation. 

OeKK.VTio.N.—The ])U]>il must he dilated lu/ imi i liiuini. I''i\ the eye in 
the median lim* ahont I mm. helow th(> cornea. Have tin' 
patient look gently down ami enter the, angular kciatome in 
the upper part ot tin* coi'iiea ahont •'! mm. from the limhns. 
carrying tin* j)oint of the keratona* thi'ongh the ant<‘rior cap¬ 
sule ami into the cortc.\ of the lens, taking care not to allow 
the point of th(“ instrument to go through into the vitrt'ons. 

.iVfter witlnlrivwing the keratome, enter the eystotome through 
the corneal wonml ami make several cuts in the anterior cap 
8\ilc of the lens, at the same time stirring iij) the ant(“rior 
cortex. Then irrigate until the .soft lens matter ceases to 
come out through the wonml. If considerahle lens matter 
remains, use the spatula and .stroke the lens snhstance carefully into tin; pupil¬ 
lary area, and irrigate again. 'I'he use; of tla^ s])atnla and irrigation may ho 
repented ulitil all of the lens matter is out or until the remaining lens matter 
refuses to move. Instil atrof)in 1 jier cent. Dressing and handage should ho 
worn for a few days. The jiatient may sit up the day after operation. If n 
little lens mattc*r remains following the operation, the eye is lo |)t under the 
influence of atropin until it is alworbesl. If the posterior capsule interferes 
materially with the vision, this may he incised after all the lens cortex has Injen 
absorbed and the eye is ])erfectly (piiot. 

Extraction of Hard Cataract. Hard cataracts develojt in elderly persons, 
and for this reason are called senile cataracts. In extraction, the operator 
attempts to deliver the nucletis and cortex of the o|)a(|ne lens w'ithout injuring 
its posterior capsule, and without disturbance or loss of vitreous, (An exception 
to this is found in the delivery of the lens in its cai)snlo as practiced by a few 
eye surgeons.) Senile cataract may be extracted without iridectomy, in which 
case the operation is referred to as “simjile extrar{u))i”; or a portion of the iris 
may be removed and the operation is called “extraction with iridectomy” or 
'"'combined extraction/' In immature cataract ami complicated cataract, and 
cataract in a patient’s only eye, and in certain other selected cases, iridtrtoinv 
is performed 2 weeks or more previous to removal of the lens, Tho first opera- 
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tion is referred to as “preliminary iridectomy,” and the second as “extraction 
after iridectomy.” Some oplithalmic surgeons perform preliminary iridectomy 
as a routine in hard cataract. 

Simple extraction offers the advantage of better cosmetic effect than ex¬ 
traction with iridectomy, 
and the important disad¬ 
vantage of increased liabil¬ 
ity of prolapse of the iris 
after the operation. Ex¬ 
traction with iridectomy 
or after iridectomy is per¬ 
formed nuicli more fre- 

Pio. 19.— Test Dihim, IIakp UunnEii, with Fine Kid, por ,, , iU ■ i 

Testinu the Points ok Instkiimenth. <jncntly tnail tno Simple 

operation because of the 
security which tlie surgeon lias that tlie iris will not prolapse into the wound 
after operation, and because of the comparative ease of delivering the lens 
through the opening aecomplished by iri¬ 
dectomy. Preliminary iridectomy renders 
e.xtraetion of the lens easier and safer. 

EXTRACTION WITH IHIDKCTOMY_ 

iNSTKUiiKNTS.—Speculuiu, fixation for¬ 
ceps, cataract knife, iris forceps, iris scis¬ 
sors, (nstotome, capsule forceps, lens 
spoon, spatula, irrigator, normal salt solu¬ 
tion. 

Ankstiiksia.—A nesthesia may bo se¬ 
cured by .5 or fi instillations of eoeain 4 
per eent. minutes apart. Adrenalin 
1:1,000 may be put in the eye with the 
lust two cocain instillations to enhance the 
anesthetic action of the cocain and to control the hemorrhage. 
If a patient is unable to relax his eyelids, general anesthesia 
should be given. 

Oi’KitATiox.—If the eyelashes are long and liable to be 
in the way of the knife, they may he cut close with the scis¬ 
sors near the outer eanthus. 

After irrigation with boric acid solution, introduce the 
Fio. 21. — Iris For- speculum, and irrigate again. Grasp the conjunctiva and 
episcleral tissue in the vertical meridian just below the cor¬ 
nea, or to the nasal side either near the cornea or at the 
insertion of the internal rectus so as to include the tendon. Most surgeons 
prefer to fix below the cornea. The section (Fig. should be made 
through the upper 2/5 of the corneoscleral junction, and a small conjunctival 
flap should be made. If the operator stands at the head of the table, the knife 




Fio. 20.—Cataract 
Knife. 
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is held in the right hand for the right ovc, or in tho left linnd for the loft eye. 
With the eye directed well downward the ineision slionid he made with free 


sliding inotiona. To make a perfeet seetion for eataiaet ex¬ 
traction, without injuring the iris, requin's training and 



skill. After eoiiipleting tliis inei.aion re¬ 
move the fixation foii'cps, and lay tin' 
small eonjunetival (lap hack on tin* corin'a. 
Some surgeon.a remove tin- .apeeninm at 
tlii.s point in the o])eratioii. 

If iriilrrltnii 1 / is to he jU-rformed, 
grasj> the U])])er ])art of the ins near the 
pu|»illarv margin with the iri-^ foroeps and 
lift it through the wonn<l. When the 
pnjdllarv nnirgin ]>f(‘'-cnls. sirachlle the 
fold of iris with the ,‘-eis>ors. and with 
both blades in eonlaet with the globe enl. 


Spoon*. 


it otf. 



('yhto- 

TtiMK I'tHi IncIH- 
t NO A NTK. inolf 
( 'Al'Ht'I.K OK KkNH. 


.\ow with the eystotome or eapsnb' 

foree])s, or both, make a tree in llir inilirinr riijiMilr, takitig eare not 

to catch the iris with the instnmient ami not to in jure the ligament ol tin* lens. 
If the speenhmi has not already been removed, it is wcdl to take it out at thrs 
time. 


To aeeoinpliAi ihllrir)) o/ Ihr hii'.. let the ii.-itient look ^rl'lltl,v downward, wliile 
tho npiMT Iiil i> 'iipiiorti'cl witli a lid retractor or with the (iM^rer. and with the eil^es 
of the s|KKHi make wreath* iire'-,.iire t<iward the eeiitcT of the ^^lola- in the lower part of 


t'lci 2A -lain Si'ATI I.A A.VII I’lloIlK CoMllIM I). 


the romoa. This tilts the lens and makes it jiresent in tlie wound. When tin* Ions 
starts to <’omo out, the ])ressure toward the center of the eyeliall should hi' released and 
the lower iiinrtrin of the leii.s should he carefully followed up hy very gentle iiressun; oil 
the cornea. 
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■ For irrigation of the anterior chamber body temperature salt solution or 
sterile water may be used. A simple irrigator such as is shown in Figure 26 
best. The stream slionld be gentle and under perfect control, and the tip 

of the irrigator should not be introduced 
beyond the lips of the wound. When all 
bits of lens cortex have been washed out 
irrigation should cease. 

Replacement of the iris is accom- 
pli.shcd by carefully directed strokes of 
the spatula. It is es.scntial for prompt 
healing after operation that the flaps of 
iris be left entirely free from the wound; 
otherwise iridocyclitis is apt to result. 

After laying the eonjnnetival flap in. 
position, a drop of 1 per cent, atropiu 
sulphate solution is instilled nulcss the 
operation lias l)een a simple c.xtraetion, 
in which case the pupil shoulil not be 
dilated until the wound is closed. This 
usually would be at the first dressing. 
The eyes should be gently closed and kept clo.scd. IJoth eyes should be covered 
with, dressings and bandage, and a good protective mask, such as the King 
mask, should bo put on. 

Except for the omission of iridec¬ 
tomy, simple c.xtraetion and extraction 
after iridectomy are performed in tho 
same way as extraction with iridec¬ 
tomy. 

The after-treatment must vary some¬ 
what in different patients. If the patient 
is comfortable, the first dressing may bo 
done 2 days after operation. Daily 
.ohange of dressings after the second day 
, is customary. Unless there slionld bo a 
rise in intra-ocular tension, atropiu 
should be instilled at each dressing and 
as long afterward ns particles of lens 
matter remain, or until the eye is per¬ 
fectly quiet. The unoperated eye may 
be uncovered usually 3 or 4 days after 
operation, and the patient may sit up. At the end of a week all dressing may 
be removed, but tho mask should remain over the operated eye for protection 
a week or two longer. If tho secondary membrane prevents the patient from 
getting good vision, this should be incised (page 36). In a healthy eye cat- 



Fio. 28. —Riko Cataract Mask Wrraocr 
Dbkssiko. 
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aract extraction should yield nonnal or nearly normal siglit with the proper 
glasses. It might In? aihled that the j)roj)er extraction of cataract requires 
extraordinary .skill, eontrarv to a rather general heli(*f in and ont of the 
medical j)rofession. 

EXTRACTION IN CAPSULK. 'l'hia operation i.s commonly known as the 
“Smith ojK-ration.’’ It has hc'en done extensively in India, but has not been 
generally adopted in other countries. In brief, the operation consists in the 
removal of the cataraetons lens in its ea])snl(! by tearing it from its attach¬ 
ment to the ciliary body through delicate and dexterous niani])ulution with an 
instrument resembling a large .s(piint hook, .\nother method is to grasp tho 
anterior capsule with a sjiocia] forceps and remove tin' entire lens within its 
capsule. 'I'he chief advantages of extraction in capsule an; that no scHumd- 
ary membrane is left and that inmiatnn^ cataracts can lu' ('xtracted as 
well as mature. 'I'ln' imjxirtant disadvantage is tha't it is allemhal with 
more' danger to the ey(> than tin' classical extraction of the lens from its 
capsule. 

Secondary Cataract. l''<dlo\ving every ca.se of cataract extraction, unless 
tho lens has been removc'd in ca])snle, a .secondary cataract remains. 'I’hat is, 
if the extraction has been snccc'ssfnlly performed the jvostcu'ior cajisnle remains 
intact, togetln'r with some fragments of the anterior ca))snle, and in some eases 
a litth' .soft lens mattv'r whieli has beeonu' incarci'rated 
between the jvostevior capsule and the fragments of tin' 
anterior cajvsnh'. 1 his nn'inbrain' is nsnallv ri'b'rred 
to as a .seeondaiy cataract. After extraction of the lens, 
such cases as have decided impairment of the visual acuity 
on account of the secondary cataract should have a discis¬ 
sion of this membrane. For a general rule, this operation 
should not be performed on a patient having a vision of 
30/40 with the proper correcting lens, as there is of Zikclich Kniw 

. . - . ^ Nkkdlkh, 3 HixKti. 

course, a possibility of carrying infection into the eye. 

Three prmcijval ojierations for sc'condary eptaraet an' necilling. Do Weeker’a 
^'issors operation, and divisimi with a discission knife. Whatever operation 
is chosen, the pupil should be fully dilated with atropin and tho operation 
should bo performed under condensc'd artificial li>dit. 

NEEDLING.- 1‘erhaps the best of tbe operations for secondary cataract 
performed with a needle knife is that advvKated by Ziegler of I’hiladel- 
phia. ^ 

IssTRt;.MKNT8.—Specnlum, fixation forceps and Ziegler knife-needle. 

Opeeation.— The instrument enters tho cornea near the limbus above aiid 
penetrates the posterior capsule behind the iris at two points, in the lower tem¬ 
poral and lower nasal quadrants. Two cuts are made in the membrane which 
meet in or near the median line. These incisions should be accomplished by a 
sawing motion and should make a V-shaped flap in the po.sterior capsule (Fig. 
30). Usually the flap of posterior membrane dws not stay in the pupillary 
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Fio. 30. —Plan of Incibions for Zieoleu's 
Needlino Operation for Secondary Catarai.t, 


^rea. If it docs, tlic meinliratio .sliould be puslied aside into tlio vitreous with 
the point of tlie instnimeiit. 

DE WECKER OPEKATION. —iNSTrnr.MK.vTs.— S])(!cnhnii, fixation forceps, 
Agnew keratomc, Do Weeker’s scissors and spatnla. 

OpEKATrox.—bh'x the eje in the median lino just below tlic cornea. Have 
the patient look gently down. Enter the keratomc in the cornea about 2 mm. 

i’>’om tlie upper limit. If an iridec¬ 
tomy lias been jierformed, as is usu¬ 
ally the ease, carry tlie point of the 
imstrumeiit throuoii tile secondary 
cataract in tlie coloboma. If no iri¬ 
dectomy has been performed, enter 
. the fiiij^il at tlio margin above. By 

tilting the handle of the keratomc downward, awav from tlic operator the 
wound in Uie secondary cataract is opened. This .slmiild be done in order to 
allow the vitreous to come into the aipieoiis ehamber. 'I'his mamenver prevents 
tho sudden collapse of the anterior chamher wlimi the keratonie is removed. 
Sudden loss of tho anterior chamher is to be avoide.l, for with the ontriish of 
tho aqueous the pupil contracts and the iris lies again.st the 
cornea, cansrng diflicnlty in the completion of the operation. 

Next enter 1 )e Weeker’s sci.s.sors (closed J through the corneal 
wound, and allow one blade to pass into the vitreous chamber 
behind the posterior caiisnle and the other hlade in front of 
tho capsule. Make 2 cuts, one in a downward and outward 
direction, and the other in a downward and inward direittion. 

Horo than 2 cuts can he made at the discretion of the oja'i'a- 
tor. A small anionnt of vitreous is lost in this operation, 
and it may bo wiped away iroin the corneal wound with a 
sponge or cut awuy with tho scissors. Hy ruuiiiiig tho. spat- 
ula along the corneal incision, tlu' operator assures himself 
that the iris is free from capsule. The scissors ojieration 
should be done only in tho.se cases in which there is an un¬ 
usually heavy membrane to cut, or in cases in which it is 
necessary to perform an iridotomy. Dressing and bandago 
should be worn for a few days. 

DISCISSION..A single incision iu the sceonilnry inem- 

brano is sufficient in almost all eases of secondary cataract, 
providing it passes tlirougli the iinpillary area and is.of suffi’- 
cient length. The incision should be carried across nearly 
the entire width of the secondary cataract. The operation 
sliould be performed either with a very narrow Gracfc knife 
or with tho author’s discission knife. Th(> blade of the latter instrument (Fig 
32) is 20 pim. long and tapers evenly to a point. 

Insteuments.— Speculum, fixation forceps and discission knife. 


3/ ' 


Flo. 31 .—Db Wkck- 
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Oi-EUATiox.—The incision in the swondarv (-ntnraot should cut the heavi¬ 
est bands in the nieinhrane and slioiild Ik- earrie*!' intc* the colobonni if thori 
is one. With the fixation forceps itrasp the evehall l)olow 
the oornea and enter the corneal tissue i’ nun. from the, lim¬ 
bus above. Pass the ]*oint of the instrument carefully lH*hind 
the iris, ready to enter the vitreous cliamlier tlironjih tho 

sci-omlarv m e ni li r a n o. 

Sweep the point of tho 
knife into the vitieons and 
cut clear across tin* mem 
hraiic with a single sliding; 
iiiotioii. Ill sliding the 
knitc in and ont of the 
I'M’, ciiiislant eentle pres¬ 
sure should he made away 
from the cntlinj; edj^e of 
the kiiile so as not to imlarf^e. tho eorncul 
incision, and the cornea should he nse<l as a 
Inlcinm. 'I he handle of the knife is carried 
thr oneh a complex motion in which it is 
Ic it is cntcriii”' and eim-rjfinf; from tho vitro- 
l!\ this (cchnic, a <-lcan incision i.s mado 



h'lu .'CJ.- W'hkki.kh'h 
Dihciknkin KNirn 
KOIt Shconiiaiiy 
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tilted awa\ f rom the ojici'alor w 
ons <-hamher without aii\ hreal 

aero.s.s the memhrane hclorc the lla|i has had time to ndax. 

After the knilc Is withdrawn, the cducs of the cut s(‘parate, 
and in almost c\cr\ case a siillicicnt I v laree ojicnin^ ri-snlts 
with almost no tiannialism to the c\c. 'I’lic eye should he 
kept under a dicssin^ for l' da's. 

til.'CI OMA 

Tn a normal eye the ten-ion is hctwcim 1 ."i and 'J.'i mm. 
of increnry as miMsiircd h\ the tonometer, d'he term f^lan- 
coraa indicates an increased inira ocular tension, (ilaiicoma 
may be aentc or chronic. It may he primary, or .secomhirv 
to some other disease of the e\e such as iritis or an intra¬ 
ocular growth. 1'ncontrolled increased intni-ocniar tensiim 
may lead to atrophy of the ojitic nerve and blindness. 

Acute Glaucoma. —Whenever it is possible this condition 
is controlled by the use of myoties, as operation endangers 
the eye through the possibility of an intra-ocular hemorrhage 
from the sudden reduction of the tension or injury to the 
lens which may lead to formation of cataract—a serious 
complication. 

It is quite generally agreed that iridectomy is the operation of preference 



Fio. 34 .—SohiAtz’s 
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Fio. 35.—Ste)'iikn- 
son'h Tiili'Hine. 


for this condition (page 27). Whenever it is possible, general anesthesia 
'Should be administered, as any operative procedure on an eye suffering from 
acute glaucoma is extremely painful under local anesthesia. In performing 
iridectomy for glaucoma, the surgeon should he sure to include the ciliary mar¬ 
gin of the iris with a view to opening up the filtration angle. 
° » Trephining in aculv, glaucoma is advocatc'd hv Col. R. IL 

a I Klliott, and is practiced with success liy sonic ophthalmic 

■ I surg(‘ons. 

I I Chronic Glaucoma.—.Many operations have lieen proposed 

|l I for the relief of this coiiditiiai, hut most of tlu'iii have hceu 

■ I ■ ahandoned hecause they have not given consistently good re- 

I I suits. Iridectomy (page 27) and trejihining as proposed 

hy Klliott in are the operations usually performed for 
the relief of this condition. 

TKKPJtlNJNG.— In this operation a large thin flap of con¬ 
junctiva is dissected up from the underlying ti.ssues and the 
dissection is carried to the margin of the cornea and a little 
heyond if possible. With a tre|)liine of about 1 Cj mm. in 
diameter a listulons opening is made into the anterior cham¬ 
ber and a portion of the iris is removed so that it will not 
|)rola|).se into the wound and |)lng the o|)ening. I!y this 
operation an attempt is made to establish a ])crnLan('nt opening hi'tween the 
aipieons clianiher and the snheonjunetival lymjili channels throngli which the 
aqueous drains and .so maintains a r(‘duetion in the tmision to normal. 

The ado|)tion (d' lh(‘ Klliott operation has been rapid and ipiite general. Tf 
properly pcrforiiu'd, it reduces 
tension to normal in a high per¬ 
centage of chronic glancoma eases. 

Jn fact, excessive reduction of ten- 
aion sometimes results. Late in¬ 
fection has been reported in sev¬ 
eral cases. A iiiunhcr of years 
must elap.se before it is time to 
pass final judgment on this prom¬ 
ising and interesting operative 
procedure. 

Glaucoma from Old Iritis.--In 
certain cases of iritis, the pupil¬ 
lary margin of the iris becomes 
adherent to the anterior surface of 

the lens, and thus the passage of the aqueous from the posterior chamber to the 
anterior chamher is prevented. The iris bulges forward and a glaucomatous 
attack may wcur from the interference with the drainage. Iridectomy should 
be performed to establish free communication between the aqueous chambers. 



Fio. 36. — Cobneocleral Trephinino for Glao- 

COMA. lucUinn ill conjunctiva. 
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Absolute Glaucoma. — In m'frkvU'd i*usos .xoiiu'tinion tlie cvo becomes stony 
bard and tlie si^bt is entirely lost and tbe vyv is a eonstnnt sonri'e of pain to 



/ / 
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the I lii^* cntnlil iMii, i'(‘j(‘rrrd In ;is plisolulc cjills fi>r (;iiu(dru- 

t ion o( tlio f \ 11, i 1 i i‘i(ti‘rl< nil \ nr I ropli 1 .1 i Is to \'(i nd iof. 



Fio. 38. —TiiKPMisis’o FOR Glaucoma. Oporalion completed. 

At tbe time of operation for '.daneonia in one r \e. a myotic should be in¬ 
stilled in tbe other eye to yiiard aimin-.t an acute attack. 
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Strabismus 

Strabismus or squint may be either convergent or divergent, depending 
upon whether the squinting eye turns in or out. Convergence is more com- 
- nioTi than (livcrgeiicc, especially in children. The vision of 

the deviating eye usually hccomcs seriously impaired. 

In most cases the prohlem ■ that the surgeon has to solve 
in dealing with s(]nint is a cosmetic one. A more or less 
hlind eye which turns in or tni-iis out is presented to the 
surgeon to,he nia<lo to appear straight. This means that 
iisnally strahisnms operations are performed for the sake of ■ 
appearanc(f oiily. 'I’o accomplish the .straightening of an eye, . 

' the .surgeon takes advantage of the po.ssibility of weakening 
a rectus ninscdc! hy tenotomy, or of 
strengthening an opjiosing nni.sclc hy ad- 
vancenient of its insertion or hy the rcsce- m 

tioii of a |)ortion of it. I 

'riicrc are many diiferent methods of I 

accomplishing mnsede-shortening. In ad- I 

raiirrinnil tlu^ tendon is cut and the in- I 

sertion is carried forwaisl from its normal I 

jxisition towaisl tin; cornea. 'riuwe are' |H 

man,v variations in U'chiiic, hut in all of H 

the advancement procedures the aim is to 
increase the power of the comparativelv hHJ 
wcatk muscle.' 'I’lie oix'ration easii'st and 
safest to perform and surest iu effect and 
Fia. .10. -Mocsk- •'•X' cosmetic, re.sults, is the 

TOOTH I’oncBi-M Uce.so resection. This operation is jier- Wj^S 
ATioN?'^""" formed almost to the excinsiou of other 
muscle shortening operations at the Xow 
^ ork Eye and Ear Infirmary. 

Reese Resection. —INSTRUMKNTS.—The instruments u.scd 
firo speculum, mouse-tooth forceps, straight scissors, curi'ed 
Boissor.s, plain force])s_, 6(|uint hook, Iteeso muscle, forceps, 
noedlc-holdor, oirved needles, donhie-armed suture of Xo. tf • 

braided silk ( I'.nglish), two .No. 5 twisted silk sutures. 

ANESTIIEStA. ft is better to perform this operation 
under local anesthesia if it is feasible, ns it is impossible for ^Moscl* Forc"™." 
the operator to .judge of the effect produced when the patient 
is under general anesthesia. Hnt most strabismus eases are children, and a 
general anesthetic may be given if necessary. For local anesthesia, cocain 
shouhl he instilled every ,f minutes during a period of 15 minutes and adren¬ 
alin 2 or :i times during the :i minutes just previous to the start of the opera- 


Fio. 40. ~Rbigsb 
Musclb Forceps. 
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tion. The adrenalin should be given whether the operiitidn is performed under 
local or general anesthesia. 

OPEBATION. —Have the •patient look intently in such a direction as will 
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expose tlui iMtisele to lx* operated ii|)oii. Mal^e a straight, vei’tieul iiKiision in 
the eonjiinetiva along the insertion of tin* tendon or slightly heliiiid the iinser- 


tioii ( h’ig. 11). '1'h e 

iniddli* of this ineision is 
C to S mill, from the eor- 
nea and in length should 
be eiiiial to the diameter 
of tin* cornea or a little 
longer. In making the 
incision eare should he 
taken not to ent through 
the tendon of the miisele 
aboitt to bo resected. 

At tho npjier a n d 
lower ends of the wound 
grasp the episcleral tissue 
and cut it through to the 
sclera with the scissors. 
This is an important step 
in tho operation. Pass 
the strabismus hook 
through one of the open- 



Fio. 43.—RE8Ef?riow of Intkkn\i. IIbctcb. Buiuros have boon 
lulroduccd through muiiclo an*! luU:rai flap of conjuncUva. 


ings just made, either 

above or below the tendon and take tho mustde on tlai hook, fho assistant 
holds tho muscle taut with the .squint hook while the surgeon carefully dis¬ 
sects up the conjunctiva freely from tho muscle, and trims away the fascial 
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tissues from the upper and lower margins of the tendon. One blade of the 
Reese muscle forceps is tlien passed under the muscle in place of the book and 
the forceps is clumped on the tendon about 3 mm. from its insertion. The 

surgeon should see that the 
tendon is spread out before 
clamping. The muscle is cut 
off a millimeter or two from 
the globe so as to leave a 
stum[) to which the resected 
m n s c 1 (! is to be, attached. 
The muscle is di.s.sected en¬ 
tirely from the tissues that 
surround it. 

Introduce t li e double¬ 
armed center sutiin; so as to 
loop the muscle and conjunc¬ 
tiva, entering the needles 
about 2 mm. apart on the 
side of the muscle next to the 
eyeball and picking up the 
margin of the ])o.stevior con¬ 
junctival flap. The two lat¬ 
eral sutures should bo introduced from the opposite direetiou; that is, through 
the conjunctiva first, and then through the muscle near the up])er and lower 
borders. Put the largo center suture through the stump first. To accomplish 
this, pick up the .stump of the tendon with a pair of forceps and, entering the 
.needles in the angle between the stump 
and sclera, carry the sutures through 
the stump and through the margin of 
the overlying conjunctiva. The upper 
and lower lateral sutures are passed 
through the tendon stump and con¬ 
junctiva in the same way and then all 
three of the sutures are tied. Thus 
the, cut end of tho muscle is brought 
to the original position of in.sertion, 
and the conjunctival wound is closed 
without additional sutures. Reese 
recommends that the lateral sutures he 
allowed to remain about a week, and 
the heavy center suture from 10 days 
to 2 weeks. The dressing and bandage are worn for about 1 week. In paralytic 
squint the resection may have to be repeated on the same muscle. There seems 
to be no objection to resecting tho same muscle a number of times. 



Fio. 45.— Resection of Internal Rectus. Su¬ 
tures have been tied and wound closed. ' 



Fiu. 44.— Ue8i:(TH)n ok iNiKitNAi. Rectus. Sutures aro 
rpjidy to tio. 
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Tenotomy. —Tenotomy may be done eitlier alone or in combination wi^i 
resection or advancement. It may Ik; comjilete or partial. In almost (n’ory 
case of diverj^i'iit strabismus operated on eomj)lete tenotomy of tlio external 
rectus should be done in combination with resection of tbo internal rc<*tns, 
as it is necessary to act a sliaht o\ereorreetlon (.'» to 10 ) in 
operatin;i: for diverfienee. In tin* ease of ilie internal rei-tiis, 
tenotomy must be jierlortned i;nar(leill\', espeeiallv in {irow- 
iiiff children, as eoinpleli' se\erinir of the internal reetns ten¬ 
don gives nneertain results; and limitation of niolilit\ of the 
eyeball ami dislignring divergence ma\ he tlie outcome. 

AMOSTIIKSIA. -Cocaiii and ailreiialin iisiialiy snllice, and 
the opei'ator in’efers local anesthesia, as he (an jmlge belter 
as to the elTecI produced at an\ step of tin' straightening 
pnx’css. '1 he j>ain in this o|ieralion comes from the polling 
on the mns(d('. so this must he avoideci as much as possible. 

INSTl{t;.MKNTS. .Miins(stoolli foi'eejis, small enr\'ed scis¬ 
sors, such as .Stevens scissors, strahisinns hook, nceijh'-holder 
and No. .'’i twisted silk sntnres. 

OPKIiATION. Cause the [)alient to look in such a din'c- 
tion as to e.sjMise the inseitioii (d the mns(de to he cut. (Irasp 
the eonjnncti\a with monsc-tneth lorceps and make an in 
cision along the insertion of the mns(de. ItissecI np the con- 
jnneliva Irom the mns(d(' and iti case of the internal rectus 

dissect nji tin' seniilniiar fidd 
and caruncle IreeK’. (Irasp the 
teiidim ta'ar its insertion with 
tooth forceps and cut it ihronch 
at the center of its insertion. 
lnlrodnc(' the ho()k into the ojten- 
iiig llins made, and lift either the 
npiier or lower half of the tendon 
gently off from the globe. Then tnek the eonjnnc- 
li\a ((\ei tin* end of tin* hook and hav(( the assistavit 
hold it out *)f the way and cut towanl the border of 
till' muscle. .Vow lift the other half of the muscle 
on iIk" hook and cut in the samn way. By tills 
method the operator is enabled to graduate his 
tenotomy aeenrately. Suture the conjunctival in¬ 
cision. taking care not to pick up the tendon. Tt is 
advisable to avoid sinking of the carnnole with a 
view to getting the best cosmetic effect. So in tenotomi/.ing the internal rec¬ 
tus, it is important not only to di.s.scct up the semilunar fold and the caruncle 
from the tendon, but also to use great care, in suturing, to draw the semilunar 
fold well forward, overlapping the conjunctiva if necessary in order to obtain 
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the best cosmetic effect.- If the sutures do not fall out they may be removed 
in 4 or 5 days after the operation. 

If a complete teiiotomij is to be performed, the in- 
Bcrtiou may be cut straif^bt tbrougli from ono border to 
the other. To accom 2 )lisli this, after makiii}^ the con¬ 
junctival incision, ent tlironf>li the episcleral tissue and 
introdneo a s(|iiint book under the tendon and lift it 
away from tin; cveball sli^litly. Tlien pass one blade of 
a straif;bt scissors bcbiiid the, tendon and cut it com¬ 
pletely iiir at its insertion (Fiji-. Ill)- .\pproximation 
of tlm conjunctiva c.omplctcs tlic ojH'ration. 

INJURIES TO THE EYEBALL 

Small sajicrjirial iroaiKh of the cornea, and ronjunc- 
llva nsnally need notliin^- more than antisepsis and 
dressing;-. ;\brasion of tlic. cornea is ])ainfnl and may 
j\istily an analycsic. .\bsolnt(! rest of tlic eye under 
di-essinn' and bandayc favors liealiny. In superficial 
wounds involving- the conjunctiva, tine silk sntnrcs may 
be introdneed if the wound inarf^ins do not lib in good 
apposition. 

Deep mounds of the cornea are lialile to 1)0 compli¬ 
cated by injury to the iris with prolapse of this strnctnre or by injury to the 
lens (cataract), or by injury to tbe neigbboring sclera and ciliary body. There 
is room for considerable variation in these wounds, and oftentimes refinement 
of surgical j n d g m ent is 
called for. .\ simi)le pene¬ 
trating wound of tbe cornea 
usually is best treated by 
atropin, and antisepsis ob¬ 
tained by a solution sneb as 
argyrol per cent., or 

by an ointment such as bi- 
ohlorid vaselin 1 :."),000 to 
1:3,000, and dressing with 
bandage. If the iris is pro¬ 
lapsed, free iridectomy 
should be performed as soon 

as possible to liberate it from the wound. In tlio case of a wound several days 
old, the iris may be adherent to tbe margin of tlio corneal wound, and should 
be carefully dissected free with a fine spatula or probo before attempting to 
cut the prolapsed iris off. In freeing any ease of prolapsed iris, traction 
should be made on tho prolapsed tl.ssne with tho iris forceps and the scissors 


Fio. 48.—Stkvkns’ Tknot- 
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Fio. 49.—Perfoiimino- Complete Tenotomt. 
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blades should be bclil close to tlic corm*u when the <‘ut. is iinide. If a trnunintio 
cataract exists it may he wise to attempt to extract as much of the lens matter 
as possible through the corneal wouiul by \isiiiir saline irrigation and the 
spatula. Oftentimes, howawi'r, it is better to h-a\e thi' lens alone,. and let 
it take care ttf itsr-lf, with the po.-sibilitv of extraelini; at a later date if 
necessary. 


If .T wouikI extends into tlie (iliiii/i hoili/ so o'- (o injure it si-rioiisly, the proRnosis 
for the eye is bad. I’rohably llie injured e>e will be lost, and tbe fellow eye will be 
cndaiijrered. An eyi- suslainin^ sneli .in injnr\ -boiild be eniieleali'd at onee to save 
the j)ati**nt from pain, lo^s ol time ami e.'-peendl\ danger ol loss of thi' fellow cyo 
tliroiiirh syinpathetie iiillammation. 


f'liitill jn’iK'lrtiHii'i irouiiils (if llic si'li'ni behind thi’ ciliary hody (danger 
zone) are rare, and nsnally reipiire noibiiie more than to have the eoiijnne.- 
tiv:i over them adiii'-ted with line silh suture-'. Large s<-leral ruptures result 
usnallv fi'oiii blow's and are eonl ri'emip iii idiaraelei. I liese woumlsare lisiially 
lafger than the\' a]tl>ear to be. as tbe overlviiii; eon jiiiiet i va seldom if ever silH- 
tains as lartte a wound as that in llie sclera, and the sideral wound is eoiu'cahtd 
by the overUili" eoniuneli\al lissin-. I siially eves with larite .seh-ral rupttircs 
are lost. If an alteinpf to save the eve is in be made, Ihe eonjunetiva shotlld 
be earcfullv sulmeil, but it is betler ind to introdiiee sutures into the se.lerotio 
coat. 

If in any ease tlien- has lueii a possilnlily of the enl ranee of a fori'ign liod.y into 
the globe. Ihe ,\-ray should be iisi d lo ileleimiiie wbetln r or not a foreign body 18 
present, anil if it is to map out the s|/,.. shape and loealion of the bod.v. 


I N.l flill.S ro I III I'iv I, liv l''oUI ION lloIUKH 

In considering the snbjeet of the treatment of injuries to the eye by for¬ 
eign Imdies. we are eoneerned eliiellv with injuries to the cornea. Small 
foreign liodies do not usually penelrale to the interior of the glohe.'aud except 
in the case of injury by gunpowder, those wliieli strike Ihe eoiijuiictiva of 
the eyeball with too little force to ]>eiietrali' to the interior, as a rule, 
fail to lieeoiiie emlieddei] in this stnielure altlionttli they freipieiitly adhere 
to the eonjunetiva of the upper lid. Kiirtherniore. iiijuritts to the con¬ 
junctival and sidtcoiijiinctiva I tissues art; st'emidary in importance since 
they do not lead to impiiinneiit of vision as injuries lo the eomca are prone 
to do. 

Removal of Foreign Bodies from the Conjunctiva. -To remove foreign 
bodies from the conjunctiva of the tipper eyelid all that is necessary as a rule 
is to evert the lid and wipe otf the olTending particle. To turn the upper lid 
the surgeon grasps the eyclashc.s hetween the thiimh and forefinger of the left 
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jhand, and the patient is directed to look down. As the eye turns down the 
stirgeon pulls the eyelid away from the eyeball slightly, and at the same time 
touches the lid at the upper margin of the tarsus or a little above it with a 
er or any small article that may be convenient, such as a pencil, or tooth- 
^ pick swab. Then tho foreign particle is wiped off with a 

I clean cotton swab or damp cotton sponge. If the cornea has 

I I been scratched by rubbing of tho foreign body through mov- 

* ing the lids, tho eye will feel nncoinfortabhi until the little 

wound is healed. To guard against infection, it is well to 
make a practice of instilling argyrol 2") per cent, after re¬ 
moving a foreign particle from tho conjunctiva. 

If specks of powder have become embedded in the con¬ 
junctiva of tho eyeball, it is usually im¬ 
possible to pierk them out. In order to 
remove thoni tho surgeon must pick up 
each particle with the conjmictiva by 
means of a fine forceps and snip out the 
foreign particles with the least possible 
surrounding conjunctiva. 

Bemoval of Foreign Bodies Embedded in 
the Cornea.—The sni'gcon should have absolutely good light 
and a lens with a focus of about 2',4 in. to condouse the light 
rays upon the foreign partiolc. In some cases it is necessary 
to depend upon concentrated artificial light and a magnify¬ 
ing glass to aid the vision of tho operator. The cornea is 
anesthetized by the instillation into the eye of 4 per cent, 
cocain, 1 per cent, liolocain or .‘i per cent, alypin. (jornpleto 
anesthesia is usually accomplished by .‘5 instillations at in¬ 
tervals of 2 or :i minutes. liolocain and alypin have a slight 
advantage over cocain in that they do not dilate the pupil; 
and in the cases in (luestion it is usually not desirable to 
dilate tho pupil, as dilatation renders the eye Tiiorc susceptible 
tb discomfort from light. However, cocain is always effi- 
d^t and for some patients the other anesthetics do not seem 
f^.give complete loss of sensibility, so that eocaiii is usually 
employed. 

A number of instruments have been designed for tho 
extraction of foreign particles froTii tho cornea, but none of 
them is entirely satisfactory for all foreign bodies. IMniiy of 
them can be easily removed with the ordinary “spud.” The 
instrument shown in Figure .50 was designed by me especially for the gen¬ 
eral practitioner, and is safe in the hands of the surgeon not especially 
trained in eye surgery. Tho edge of the instrument is ground sharp and 
should cut with gentle pressure. 


Fio. 61. — Foruon 
Body N ebdle and 
Spud Combined. 
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The patient is seated in a chair of siich a height that his eyes will be in 
a positidn most easily accessible to the surgeon, who stands behind tlio patient 
and steadies his head. The light is thrown on the corncii with a condensing 
lens and the patient is instructed to both eves ojh'u wide and to look with 
the uninjured eye at a definite ohjc<rt in such a dirindion that the foreign 
lx)dy can be distinctly seen. The surgeon, with his fiiigt^ra, assists the patient 
in holding his eyes open. The surgeon works the edge of the instrument care¬ 



fully under the foreign hod.v and, if jiossihlc, witli a single motion lifts the ^ 
foreign body from its bed in the cornea. It is not, always possible to do this^ ; 
especially in the ease of eiocrv particles, which hrc;ak up when manipulated{ 
80 a point has been providc-d oti the instriimerit for such foreign bodies as can¬ 
not be removed by the cutting edge. In using this point, the shank of the 
instrument is made to act as a guard against penetrating the anterior chamber 
of the eyeball. 

As a rule, if the foreign bodies are removed entirely, tho little wounds 
heal up kindly. However, it is a wise precaution to prescribe argyrol 25 per 
cent, or some other mild antiseptie, to be used by the patient 3 or 4 times daily 
for a period of a few days, as occasionally infection in these wounds occurs 
and leads to ulceration of the cornea. If only the superficial epithelial layer 
of the cornea has been injured, the patient can be promised no impairment in 
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his vision, but when the deeper liivers nro injured, senr fomintion always re¬ 
sults and cicatricial tissue in the ]iupil]ary area lueiins dirmt intorforcuco with 


the fiinetion of vision. Aiul even if 
these sears arc peripheral to the 
pupillary area of the eoriiea. irrei^- 
. nlar astifriuntisiu of a j^reater or 
lesser depi’ee results. 'I'his astiinua- 
tistn cannot he corrected hv any lens. 
Hence the seriousness of foreif.ui 
body wounds of the eoriiea from the 
point of view of vision. Injurit's to 
the cornea are oftentimes re,warded 
too lightly by both surgeon and pa¬ 
tient. Men who aro working in 
shops and aro jiroiu' to get foreign 
particles in their eyes should he cau¬ 
tioned to wear goggles while at work. 

A number of medicaments hav('. 
been reeommeTided for the removal 
of sears from the cornea, hnt after a 
scar has once been forme(], nothing 
can be applital whieh will 7'emove it. 

Removal of Foreign Bodies Which. 

' Have Penetrated to the Interior of the 
Eyeball.- In my opinion, the, ))a- 
tients whf) are victims of such in- 
jiirics should he sent at once to an 
eye surgeon who has been specially 
trained in extracting bodies from the 
globe. 

Figure 50 is a reduction of a 
skiagrnphic chart whieh shows a 
method of recording the localization 
of a foreign body in the interior of 
the eye. A radiographer skilled in 
the work can estimate to the fraction 
of a millimeter the position of mi¬ 



nute or large foreign bodies which 
have penetrated the eyeball. (For 
detailed description of the Hi.xon 


Fio. 65. —Dll Di.\'in’s Tmi'roved AppjinATCs ron 
Lo<;au7.i.m; I oiikius lioDiEs in tbu Kyf. and 
Orbit. 


method of localization sec Weeks’ “Hisca.scs of the Km>.”) There is consider¬ 
able difference of opinion as to the best method of removing these bodies, but 
after a study of the technic of foreign body extraction, together with the 

results obtained, I am convinced that a non-magnetic foreign body hanging in 

5 B 
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the vitreous should not receive operative interference unless the eyeball has 
to be removed. .But if it is in contact with the wall of the fflobc, it may bo 
removed through an opening as near as possible to the site of the foreign body. 
Magnetic foreign bodies should bo drawn into the anterior chamber of the eye- 



Fia. 50. —Dixon’s Modification of Swket’s Ciiaut. 


ball through the ligament of tlic lens by application of tin' giant magnet, 
or through the lens itself if it lias been injured. 'I'liey should then be 
drawn out of the anterior eliamber tlirongb an incision in the cornea 
by application of a small hand magnet. During manipulation the eye 
is heltl open by a speculum made of silver or some other non-niagnetic 
metal. 

Although the prognosis for eyes penetrated by foreign bodies is always 
grave, a large proportion of such eyes should bo saved with, good vision pro¬ 
viding that the lens is not injured, and even in cases in which there has been 
injury to the lens good vision should follow' extraction of the catarnctons lens. 
Unfortunately some of the eyes injured by foreign bodies, strangely enough, 
degenerate months or years after apparently successful magnet extraction. 


EKUOLEATION 

INDICATIONS. —Indications for enucleation are inlra-ocular tumors of 
malignant type; absolute glaucoma if the eye is painful and relief cannot be 
obtained by a less radical procedure; ganoghlhalmUis; injuries in which the 
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damage to the eve is of siieli un extent tlnit tlie surgeon is sure that the eyeball 
cannot be saved, and injuries in the ciliurii rrjiion which endanger the follow* 
eye through synipnllietie intlannnation; and any eye 
in which the vision is lost and the tlisjnjureinenl is 
considerable. 

INBTRI'.MKNTS. SjK'cnlnin. Jiionse-tooth forceps, 

.sinull enrved scissors, strahisniu-s hook, ennclcation 
.sci.ssoj‘s, Jiecillc huldcr and sutures. 

ANKSTIIi;si.\.- (leneral ane.'.fhesia .should h«> eiii- 
J)h)y(‘d. If it is not jji'inh'iit to give chh'iroforin or 
ethei'on accuniil of a constitnlional ilisi-asc', the opera¬ 
tion may he peid'oriiied under iiili-ons oxid gas. 

OrKUATIOV. .\fter irrigating with horie acid 
solution, instill adrenalin I to control the heni- 

orrhage. I ntroilnee the eye speeiihini. I f the anterior 
portion (d’ the evehall is hadl\ laeerateil the wound 
should he sewcil np with silk sutures. If the sntnn's 
are hd’t long after t\ing. they serve as a eonveniimt, 
means of holding thi' e\e in whatever positioti the sur¬ 
geon may wish during the ennelealioii. I']\en in ea.sc.s 
in which there is no wound of the globe, as a matter 
of conveiiienee a suture may he introdneeil into the 
cornea for directing the |)osition of the ((vi*. 

W ith the inon-e-tnoth Inreejis pick np th(‘ i-on jtine- 
tiva near the enrnea and dissect this niendiram; fris' 
from the cornea all the way around with a pair of small enrveil scissors, and 
dissect the eonjiineti\’al and snheonjiiin-tival tissues from the globe far enough 

I'iek np the tendons on 
thi* strahisnins hook one 
by one and cut them free 
from the r-yehall at their 
insertions. 'I'hen force 
the ghils! forward ns far 
as possible, either by 
milking traetiiai on a su¬ 
ture which has l)ccn left 
long or by prohipsing the 
gloho through the specu¬ 
lum. Introduce the enu- 
eleiition scis.sors behind 
the gh)bc and feel for the 
optic nerve with the blades (dosed; and when the exact i)o.sition is determined, 
straddle the nerve with the blades of the wds.sor.s and cut it. This allows the 
eyeball to come forward freely and the tissues which remain attached to the 


back to exj)ose the insertion.-' of the rectus tendoms. 



Fio. 58.—pjNUCLEATiOH OF Rk.ht Kvedai.l. r^nijunctivs has 
been dissected up, and muscle i-« iibiiiit to be cut at it4 insertion. 



I'lo. .'17. - I';ni:i i,kat|iin fleis- 
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. ♦ 

globe may be dissected off easily. Tampon and make firm pressure with cotton 
sponges and maintain this pressure until the hemorrliage has ceased. It is not 
absolutely necessary to suture the conjunctival wound, but suturing will hasten 



Fio, 69. Enuclkation of Hioht Kykbai.l. Sciaaors in i>f>aitioii to cut <iptic nervo. 


healing and prevent the formation of granulation tissue in the wound. A fine 
gut suture is snflieient, and is usually, introduced as a jutrso string. 

The dre-ssing should be ehanged daily until the wound is healed, and at the 
ei}d of 2 weeks or more an artificial eye should he introdneed. 

MOOlPlET) ENtlCEKATlON OPEUATIONS —There are many inodlfientions of 
this operation and substitutes for it. Ainona tlu'se are f^vificfrotion, in which the 
contents of the eyehall are removed and the sclera is left with its .mnseular attach- 
ment.s, and proeednres in which a frhiss or aold s|)hero is intro¬ 
duced into the sclera after evisceration or in Tenon’s capsule 
after enneleation. There is considerahh* dilTercnec of opinion 
amon^ oiihthalmolojrists as to the relative value of these opera¬ 
tions. Iteccntly fafty tissiw has been introduced into the cavity 
after enneleation with stood results. The fat may be taken 
either from the abdominal wall or from the thigh. This may be 
done without danger of infection or other unfortunate results. 
In all cases of implantation of fat in Tenon’s capsule, probably 
there is Mine absorption of the fatt.v tissue, but judging from the results in cases on 
which this operation was done several years ago, sufficient fat remains to preserve a 
good stump. 



Tin, 60. — Artificial 
Kye. 


ABTIFICIAL ETES. —After cnuclcntion or any modification, an artificial 
6 ye must bo carefully fitted to the socket. The cosmetic appearance follow- 
mg eiiueleation depends as inneh upon the prosthesis as upon the operation 
itself. .Artificial eyes may be a source of discomfort to patients and may 
cause injury to the conjunctiva, resulting in granulation and cicatricial 
tissue. 
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OPEILmONS ON THE EYELIDS 

Whep a patient complains of ilisoomfort from a kJiiss eye, the entire oonjiinotiva 
and lacrimal sne slioiild Ik? sul)joeti><l to close scnitiny. If tlio Inoriinnl sne is diseased, 
it should be jiroperly trentisl or roinovt'd. If the (■oMjiiiictiv,i is iiifliuned, the artificial 
eye should be left out until itrojier treatment has rolored the iiiueoiis membrane to its 
normal condition. Any (granulation tissue prcM-nt slioiild be removed with scissors 
and the wonnds cauterizeil with a lunar eaiisiie ]ieneil. b'rom contraction of the 
cicatricial tissue souu'tiincs it becomes impossible for a patient to liold an artificial 
eye. This is most lialili' to lie tlu' ease if the eiim'lcation lias been improperly per¬ 
formed, or if the conjunctiva lias imderiroiie cicatrii'ial I'ontraetion tbrou(ch u serious 
injury or a burn from lime or aeiil. ('oinpicte obliteration of the conjunctival cul-de- 
sac may result in these cases. For such a condition it sometimes becomes ncci*8Bnry to 
form new cul-de-sacs by the transplantation of skin arafis. 'Pbe ojn'ratioii for tho 
restoration of sockets by this mean.s is diflicult and teilioiis and not always satisfac¬ 
tory in it.s results, I'speeially wlu'ii a new n|>per cul-de-sae has to be niiule and the 
tendon of the levator paljicbnc superioris is injured. The tcclinic of this operation 
is described on pase 71. 


OPERATIONS ON THE EYELIDS 

SURGICAL ANATOMY OF THE EYELIDS 

The evciitls are imnable folds for llii' |iroteclioii of tlie eveliall. I'lio nor- 
luul lids are ca|ialile of absolute a|i|iro.\iniat ion. W'lieii .se|iaraleil the c^'cbail 
is partly e.xposed and the ojieiiinfr lietueeii llie lids i.s known tns llie jialpehral 
fissure, d'lie outer iinoli' of tliis oia'iiiiifr is known as llie r.rlmial cnnlhus and 
the inner aiittle as the InleriKil niiilli uf.. At the inner caiitliiis there is ii littio 
triaiifiitlar sjiaci' which ixposcs, when the eves are ojien, a small reddish ele¬ 
vation known as the <artiurh-. About h inni. froin the ititier cantlms on each 
lid is a inimite opening ktiown as the liitriiiiiil jniurtiim for the ])aHHin|r of 
tears into the canalicnins, which eonmninicates with the hierinial sac and 
allows drainaire of the tears into the no.se through the nasal duet. 

At the lid niargiiis are evelaslie.s or riliu. I’urulent infeetion aroutid tho 
roots of the evelaslu's results in the fonnation of the familiar pus collection 
known as hordeolnni or .sty. 'I'he skin and snheutaneous tissue of tho lids aro 
lax and lie in little folds. 'I'he usual laxity of these tissues accounts for tho 
marked swelling which iK’curs from cimtnsion.s, infections, and vascular diseaso. 
The orbicularis /lalpihrannn •muscle lies heneath the skin and siilicntaDeouB 
tissue, with its lihers running in a curved direction around the eyelids. Con¬ 
traction of this muscle eau.scs ajiproxiination of tin* lid margins or closure of 
the eyes. Lying beneath the orbicularis muscle in each eyelid is a laratu or 
tarsal plate extending from one end of tho palpebral fis.surc to the other. Those 
plates are composed of tough connective tissue of cartilaginous consistency, 
and it is through them that the conformity of the lids and lid margins is pre¬ 
served. These plates are pointed at the ends; in the upper lids they have a 
width in the center of about 8 mm. and in the lower lids a width of 5 or 6 
mm. Tho ends of the tarsal plates arc connected with the orbital margin by 
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bands of ligamentous tissue known as the internal and external tarsal, canthal 
or palpebral ligaments. 

The posterior surfaces of the tarsal plates have numerous grooves for the 
Meibomian (jJaii(h, which secrete a sebaceous material to prevent the lid 
margins from sticking together. The ducts of those glands open behind 
the eyelashes in the lid margins. It is through blocking of one of these 
ducts and the cystic collection of Meibomian gland secretion togetlicr with 
chronic inHamniation which produces the familiar condition termed 
chalazion. 

Lining the eyelids is a layer of well vascularized mucous membrane known 
as tho conjunctiva. This is folded over on the anterior .surface of the eye¬ 
ball. 

The tissues of the eyelids arc well supplied with blood by the palpebral 
arteries, which run close to the lid margin between the orbicularis muscle and 
the tarsus. 


EPILATION OF EYELASHES 

Frequently in cases of old trachoma, with cicatricial turning in of the 
eyelids, tho cilia rub against the cornea and become a source of irritation and 
annoyance to the patient. Less often this condition results 
from burns of the conjunctiva and from injury to the eye¬ 
lids, and sometimes without apparent cause. Pulling out 
tho eyelashes is of oidy temporary benefit, but will give relief 
until they can be directed away from the eyeball by an opera¬ 
tive measure, or permanently removed. 

For epilation, only a good pair of cilia force})s is neces¬ 
sary (Fig. ()1). The patient slnuild be seated in a good 
light. Tho operator with one hand slightly everts tho lid 
margin by making gentle pressure on tho skin of the lid a 
few milliiiieters from tlie margin, and with the other hand 
grasps the eyelashes one by otic with the cilia forceps and 
pulls them out with a slightly latei-al motion, .so that they 
will not slip out of the forceps. After removing the offend¬ 
ing cilia that ai’e apparent, it is well to e.xamine for very 
fine or broken lashes with a loupe, and to remove them care¬ 
fully. Of course now eyelashes will appear to replace those 
epilated. 

Fio.01.— CiuaFob- ELEOTBOLTSIS OF CILIA FOLLICLES 

caps. 

If only a few hairs are rubbing against the eyeball the 
b^st way to get rid of them is by electrolysis. The procedure is painful and 
shmild be done under general narcosis or cocain infiltration anesthesia. If 
cocain is used, 4 per cent, solution should bo injected through the skin in sufiS- 
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cicnt qiiantitv to thoroiiglily niicstliotizc tlie p<irtion of tho lid which holds tho 
offending hairs. The lid is held in eversion hy a idainp sneh as that of Knapp 
or Desinarres, or hy a .laegor lid plati'. A gnlvanie enrrent with a rheostat is 
eniplovcd for the eleetndysis. At the negative pole is a tine sharp needle, and 
at the positive pole is a small sjionge. Ihe sp^mge f.lumld 1 m‘ dipjied in water or 





Kio. 02.- I.AKt.I ClIM.AZHlN OK 

Rk.tit I ri’J 1C r.^ ^ i.ii» 


I' lO liM. J')x< JHHIN OF f 'llA- 
LA/.ION Skill lilOlHIOll. 


Bait solution :iih1 lic-id llir ]>atirii1 s tnrijilo or forolu*u(l. I he* fino 

needle ut the no^atixe jmlc ^liouM ho inlrodm'fd alou^ an oili'udiu^ eyelash 
into tlic follii'le, a distaiife nf ah-mt :i iiini. and. with flu* spoii^ri; in jK)»ition, 
the current slaaild Is* tiiriwd on Liradiially niilil hidihlcs appear around tho 
needle. After about a half minute of hnhhling, the current is turned off or 
broken by removing the spfinge, aiid tlar eyelash is lilted out with the cilia 
forceps. If the enrrent has Iks ii applietl sneer;ssfnlly the eyelash will offer 
no resistance and the destruction is permanent. Xo dressing is necessary. 

HORDEOLUM (STY) 

A little pus collection about the follicles of an eyelash, commonly known as 
a sty, docs not necessarily call lor operative interference, but it may be a 
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painful and annoying condition and incision and evacuation of the pus will 
cut short its course. 

Injection of cocain into the tissues about the hordeolum renders tlie in¬ 
cision ahno.st painless. In order to be sure not to injure the eyeball during 
this procedure, grasp the lid between the thumb and forefinger of'the left hand 



Ffo. 64.—or ('H\LAZioN. DU- 
Bcvtion has Ihhmi ('(iiiiplutvd oxt’oi>l for 
outtinii oR at 


and open the sty quickly but freely with 
a aliarp knife and tlioroughly squeeze out 
its contents. Ordinarily, curetting is not 
necessary. Hot bathing will hasten the 



Fio. G5. — Kxcision ok Chalazion. Skin 
retracted to facilitate diBseotion. 


healing proee.ss after incision, and ointment applied to the margin of the eye¬ 
lids will prevent their sticking together during sleep. 

OHAI.AZION 

Chalazion is a chronic affection of a ^feibomian gland (Fig. 62), restilting 
in a cyst of the eyelid with thickened walls. It develops slowly, and usually 
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without irritation. As a nile no liann arises nsiiio from'a slijjlit diafigiiremonty 
but occasionally a clialazion becomes iiil’(vte*l and an inllannnatory process 
results. 

These little cysts may be enretted eidici' tbroni;b the conjunctiva or lid 
margin, but tbickened tissue is liable to lie left iiebind. and*a recurrence is not 
infrequent. It is better to I'arefiilly dissect out tlie eliala/ion with its wall 
through an incision in the skin if the giowlh is in tlii' tipper lid, or tbrougli 
the conjunctiva if it is in the lower lid. 

Eirst anesthetize the eonjuneti\a ly insiilling 1 per cent, .solution of ciK'ain. 
Then inject coeain f per 
cent, and adrenalin 1: 1,000 
equal parts into tin' tissue 
of the lid aroninl the ey.-t. 

Apply the chalazion elanq) 
to the anesthetized lid so as 
to completely shut oil’ the 
circulation ( h'i g- 0.'!). 

Hake the incision down to 
the cyst wall ami carefnll\' 
dissect out the chalazion. l’i>. f-'i - Kx. ision ok Sul.cmclMr silk suturo. 

Jf the c\st is niptnred in 

the manipulation, cai'efnilv enrci an\ particles that, remain, as n'l'urrene.o 
depends upon leaiing part oi the wall. 

.A con jnni’l i val inci;^ion will need no .siiinre. hnl il' the incision is imnlo 
in the skin a snhcntancons siilni’c i I' ig. liii) ni.'iv he introilnecd and alloweil to 
remain for a day or two. i’he wound should he kept nnder a dressing until tbo 
suture is removed. 



SCAJliriCATION AND EXPRESSION FOR TRACHOMA 


Tn the follienlar tyjie of 
moved h\ 



traehonni tin* 
opening them 


Fia. 67. — Week’s 

MuLTIPLE-BLA DEO 

ScABinER. 


eonlenis of the follicles can bo ro- 
and e.\pic>-.iiio Ihein with forceps. 

INSTItfMKNTS. I'orceps for everting lids,' H<ial|K!l or 
multiple hladed scarifier, trachoma forcep.s such as Knapp’s 
roller forceps. 

OPKKATION'.- (leneral anesthesia should be usod, AS this 
operation is most often performed on ehildron and is quite 
painful. The cyeli<l i.s doubly eveiled with the lid forceps 
or Prince ring forceps and the follicles are opened by scarify¬ 
ing the conjunctival surface very lightly. Tf deep cuts are 
made permanent scars with adhc'-ions aro liable to result. 
Eollow'ing scarification the contents of the follicles are 
squeezed out with trachoma forceps. A good way is to work 
with tw’o pairs of Knapp’s roller forceps and “milk the tis- 
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sues” Tintil the conjunctiva is smooth, taking great care not to lacerate 
the conjunctival tissue. The Prince forceps is a suitable instrument for 
working at the angles and expressing the follicles of the semilunar 
folds. After the exprc.ssion is completed the conjunctiva of the lids 
should Im) rubbed ‘thoroughly with cotton swabs wound hard and satur¬ 
ated with a solution of bichlorid 1: .5,000, and then thoroughly 
anointed with vaselin or albolcne. 

The reaction following this operation is controlled by 
almost constant appli«ition of ice pads for 24 hours. During 
the few days following scarification and expression, a thin 
fibrinous membrane forms on tho eonjunctival surface of the 
eyelids, which may be wiped off gently. There is a strong 
tendency toward conjunctival adhesions (symblepharon). 
Those should be prevented by the use of 
the probe and by keeping the tissues 
anointed with sterile vaselin or albolene 
or some mild antiseptic ointment. 

In a few days after operation local 
treatment, eonsisting of applications of 
copjjer sulphate or bichlorid solution 
1 r.’i.OOO, should be continued until the 
trachomatous process is eliminated. 

Tn the more severe type of trachoma in 
adults, accompanied by corneal ulceration 
and panniis, the most satisfactory pro- 
ced\ire. is the resection of the tarsus with 
the conjunctiva. The technic of this 
operation is described on page (IH. 

Fio. 68 . — Pbincf, 

Trachcima Koii- 

CBP8. ECTROPION 

Ectropion is a turning out of the eyelid, and occurs more 
commonly in the lower than in the upper lid. Spa^'tlir ectro¬ 
pion is a Hopping of the tarsal portion of the eyelid and is 
caused by spasm of the orhicidaris palpebrarum muscle. 

Senile ectropion is a drooping as well ns eversion of tho lower 
lid, associated with laek of tone in the tissues of the lid. 

Cicatricial ectropion is caused by contraction df scar tissue 




in the superficial layers of tho eyelid. Fio. 69. — Knap’s 

Spastic Ectropion.—This condition is occasionally seen in ceps. 
children who have an acute inflammatory disease of the eye. 

Tt is a temporary condition and usually calls for only temporary means of relief. 
This is found in the Snellen sutures. Esually 2 double-armed silk sutures are 
introduced through the conjunctiva of the everted lid and brought out on the 
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Km TO —Sknile Ecthopion. 


skin of tho face below flio orbital margin. 'Die noodles should bo nmdo to enter 
the conjunctiva at the ansjlo of eversion wliicb eorresjioinia approximately with 
the convex niarain of the tarsus. riie iJ 
needles of one suture enter about 'J iiiiii. from 
each other and a|>j)roxinialely midway Ite- 
tween the eenter of tlii' e\elid and each end. 

Thev are earrieil tlinumb the subcutaneous 

ft ' 

tissue somewliat l>eyond llu' niaririn ol tlie or¬ 
bit and are brouiilit out tliroimli tlie skin. :ind 
there tied tiiilit enoucli to liold tlu' e\elid 
against the e\ebail. 'J'licse suinres mav be 
left in until tlie iiillammatorv jirocess of the 
eye has subsided unless an infection makes 
their removal necessary. 'I'lie procedure is 
very easy of performance and gives satis¬ 
factory results in the spastic \ariety of ectropion. 

Senile Ectropion.--.\s tlie name implies, ibis cniidition is toiind most oftrni 

_ ill eldcriv people whose tissues have, be- 

i-iiiiie la.\. 'I'lie lower lid ilrops away 
froni the eyeball, the conjum-tiva be- 
<-omes thiekeiied ami the li<l margin 
rounded, producing an unsightly appear¬ 
ance of the eyelid, associated with ovi'P- 
Ihiwing of ti'ars. t'aiitery puncture into 
the substance of the lid through t.lie <’oii- 
jiinctiva as deseribeil by Ziegler will suf- 
liee for a slight ectropion of this charac¬ 
ter. When the eonditidii is marked, tho 
jdastie operation of K'lihiit and .Meller is 
ellieaeions. 

CAlTEltV fl'N'CTtlUK. After aiicH- 
theti/.ing th<^ eyelnl with ciK-ain and ad- 
r<-nalin injer-tion, apply the lid clamp of 
Z.iegler or some other good forceps to 
bold the (>yelid in jiosition and make a 
row of punctures 1 mm. from the lid 
margin and 1 mm. apart fEig. 71). 
This pnxa-diire may be repeated as many 
time.s as necessary to bring the litl in 
position. The reaction following this 
operation is slight and a dressing is not 
necessary. Vaselin may be applied to the cauterized area until the little 
wounds are healed. 

KUHNTMELLEB OPERATION FOR SE.NJLE ECTROI'IO.V.—Ankstmksfa.— 



Fio. 71. —Cauteky Puncture fok K(tro- 
noN. 
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This operation may be done under either local or general anesthesia. A solu 
tion made up of coeain 2 per cent, and adrenalin 1:1,000 equal parts is sat 



Fio. 72. KuHNT-MKr.LKR Oi'KicATiDN Kou SENiLfJ EcTiiopiDN. SplitliiiK I hi! lowci' lid murKin, left eye. 

isfactory lor injection. If general anestliesla is used, adn'iialin solution should 
bo injected into the tissues, as considerable hliicding would occur otherwise. 
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holder, 3 doiiblc-anncd fine ailk siitnrea and sev«*rnl Hinkle-armed silk sutures. 

Operation.— The first .stop i.s to s|)lit the lower lid. 'I'o aeeoinpliah this 
apply the clamp so ns to hold the lid in position and to control the hemorrhago 
(Fig. 72). ^I.nke an incision 
in the outer two-thirds of the 
margin of the e_\elid with a tine 
scalpel or a tlraeh" knitc. 1 his 
incision should divid(' tin* niar- 
gih of the e\elid in such a way 
as to leave the cilia and cilia 
follicles in the anterior llap an<l 
the tarsus in the jiostcrior tlap. 

After starting the splitliii” ol 
the lid with the knilc, the dis 
section is carri(‘d down with the 
scissors as far O'- tlic clanip will 
allow. This will he lonml case 
if an assistant. Indds the an 
terior flap lorward while the 
surgeon Indds tin' jmsterior llap 

haekward in sinh a \\a\ as to ... open the wound for di.sseelion. 

the clamp and reseel a triangular portion of the tarsus and 
'The si/e id' the portion excised should 
he governed h\ the amount of eet.ro[)ion, 
einiiiiih heing renniveil to firing the eyelid 
in apposition to the eyi'hall. 1 he hase of 
this iriangle is at the lid margin and the 
a|iex at the lower margin of the tarsus. 

'I'he next step in the operation consists 
in removing a triangle, of skin in the ro- 
gioii of the Ollier ealilhllS. 'I'llC hllHO of 
this triangle slnnild he as long as that of 
the tarsal triangle just removed or u little 
longer and should he in line with the di¬ 
rection of the margin of th<! lower lid, ex¬ 
tending from the external eantlnis outward 
and slightiv n|iward. iMakc an incision 
from the external eanthus downward and 
outward at right angles to the one just 
made. The ends of the 2 incisions are 
eoniiected by a third and the triangle of 
skin removed (Fig. 7-i). Next undermine the skin llap of the lid thoroughly so 
that this flap will slide over and cover the demuhal area. While an assistant 
holds the skin flap out of the way, the surgeon brings the 2 tarsal flaps to- 


Next remove the clamp 
conjunctiva from tlu' jiosterioi- 


ap. 



iiiallrtjw 


Fio. 76. — Kdh?«t-Mblleb Oim.hation 
roB Senile Ectropion. Oiii-r.ilioii 
complete except for tyins 
■uturc in lid. 
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gethcr with 3 doiihle-anned silk sutures, introduced about 1 nun. from the 
cut edges of the tarsus and in such a way as to bring tlie knots tQwnrd the 
conjunctiva. Pass tho needles of tlic first suture at the lower margin of the 
tarsus. The needles carrying tlie second suture should i)ierco the tarsus and 



Fid. 77.—C'lfATIllt'lAL l'i<’TUOI»ir>V OK Huil 
Low Kit Lid. 


conjiinctiva midway hetweeu tho 2 
margins, and the third near the border 
of the lid ( Fig. To). After tying the 
sutures, cut them olT rather close, so 
that there will he as little irritation 
as ])ossil)le to tin* evehall. 

iJeforc' sewing the skin (lap in' 
position destroy the cilia, which would 
come external to the miter eanthus, by 
cMitting away a very narrow strip 
which will inchicic the cilia follicles. 
Sew the skin flap in pi^^tion hy means 
o( as many sutures as may ho neces¬ 
sary, and it the llaps shmihl not lie in 


good jiosition a mattress sntiirc may 
l)c introdneed through tho two layers near the lid marijin. 


Tin's operation gives mo.st satisfactory results in senile ectrojiion. The 
eye should be kept under a dressing for 4 or .a days, when the sutures may ‘ 
be nmioved. It is w(*ll to (•hangc the 


dressing daily and to remove any secre¬ 
tion that may form. 

Cicatricial Ectropion.—Fetropion from 
scar tissue, is more common in the lower 
lid than in the u|>per. It develops usually 
as a result of burns or traumatism. When 
it is the result of an accident, it may be 
associated with fracture of the orbital 
margin. 'I'liere is no operation for this 
dbndition which gives a perfect cosmetic 
roaiilt, but plastic o[>erations will in some 
cases make it possible for tlu' patient to 
close tho eyelids and at the same time 
improve the npjiearauce somewhat. 



WHABTON-JONKS OPKBATION. —This procedure sometimes gives bene¬ 
ficial results if the scar is in tho lower lid and near the lid margin. The 
operation may he done under cocaiu and ndreualiii injection anesthesia. Two 
converging incisions are made which include the cicatricial ti.ssne and meet to 
form a V with the apex downward. The skin, including the scar tissue, is 
then dissected up nearly to the lid margin and the eyelid is placed in apposi¬ 
tion to tho eyeball. The skin on each side of the flap is undermined for a 



short distance and tlio lower, parts of the margins of the 2 flaps ai*o brought 
together with sutures and tlic uj)por parts are sewed to the flap t'f skin which 
includes the cicatricial tissue. Thus the V which is outlined hv the primary 
incisions is concerted into a Y. d'o keep the lid in a position of ovorcorrec- 


tion, it may he sewed over the upper lid 
and kept in this overlapping position 
for a few days. The wound sutures 
should he left in for or d ihiys. 

SKIX fiUAKTING FOR CICATKlCIATj 

ECTROFION. drafts without pedicles 
may he ('inploycd successfully in cica¬ 
tricial ectropion of tin' upper lid. .\fti'r 
healing, tin* graft is .sonietimes hardly 
apj)arent when the c\cs arc* open. In 
the lower lid the cosmetic cll'('ct fol¬ 
lowing grafting is not pleasing, as 
the graltcd Ihip assiiines a ililTcrent 
color frcHii that of the surrounding 
skin and is alwavs moi-c or less a hlcm- 



J'lCi. 79.---\ -HH M'KI) Wol'NI) AT (’< )M I'M/nON 
OF WllAlil(»N-.I«>NI.H Oi'KKATION. 


islf. llowe\er, it may he wise in certain cases to jdaee grafts in the lower li<l 
in order to protc'ct the evehall. 

I Nsi’iicMi-N i's.- - Horn plate, small scalpel, monse-toolh force|»H. j)!ain for¬ 
ceps, curved scis.-.ois, needle-holdci' and several silk sutures. 

Oei i!N noN.- (hmeral anesthesia is riMpiii'ed. 'I'lie area which is to re¬ 
ceive the graft is j)7'ejiarc(l Iiy dissecting a\\a\' the cicatricial tissue and umhir- 



Fio. 80. —.Skin Graft Withhvjt Pedicib for 
Cicatricial Contraction or Upper Lid. 


mining the skin until the eyelid will full 
into its natural position, and the lid 
margins are sutureil together. Tho 
gralt may he taken from the inner side 
of the thigh of ai'in. It should he '/| to 
li: largi'i' than the e.\poser| area in tho 
eyelid, 'riiere i,-. a tendency to u.so too 
thick (lajis in grafting opi-rations; the 
flap should include the entire thiekuofla 
of the skin, hnt no snheutaiKsms tissue, 
^'o special technic is re(|uir(Ml in liHiid- 
liiig the graft. It is laid on tho denuded 
area of tla’ lid and enough sutures aro 


introduced to hohl it in place (Fig. 80). 
Vasclin dressing and bandage are applied and kejit on for about a week, when 
the 8uturo.s may be removed. It is well to keep fin; eyidids seweil together for 
several weeks. 


Grafts with pedicles arc sometimes satisfactorily employed in cicatricial 


ectropion. The accompanying illu-stration ( Fig. M j indicatcH a pr<K!ediire 
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in which the graft is taken from tlic tcmplQ and planted on the upper lid 
leaving a good-sized pedicle. After i)liieing the graft on'the denuded area in 
the eyelid, the skin from the temple i.s nndermijied enough to allow the mar- 



Fio. Kl. -Skin (lit4FT with I’kihode fob Fig. 82.—Skin Graft with Pedicle. Opera- 

('ICATUKTAL CoNTUAtTION OF UpPKR LiI). tioD COlllpIcI (*(1. 

lJp[MT lid pfcpjin'd for reception of fltip 
outlined on tli(> UMiijile. 

offers nothing over a graft without a pedicle from the arm or thigh, and a scar 
remains on the temple. 

ENTROPION 


Turning in of the (welid may he sj)a.sniodic, (sj)astic) or cicatricial. In 
entropion the eyelashes riih against the cornea and thus cansti considerable 
distress to the patient. 

Spastic Entropion. This condition is more common in the aged than-in 
the young. In old people it is referred to sometimes as .senile entropion. 



This t,\ ])e of (!ntro|)ion results fi'oni spasm 
of the orhicniaris muscle, usually dependent 
upon an irritaldo or painful eoialition of the 
ey<‘hall. It is not uncommon following cat¬ 
aract extraction. Strips of adhesive plaster 
or collodionized cotton or gauze may be ap¬ 
plied in .such a way as to evert the lid. ^lost 
often, however, thc.se means are unsatisfac¬ 
tory, as an overflow of tt'ars loosens the ad¬ 
hesive plaster or other snlistance which has 
been applied. 


^lo. 83.—SuTUBKs Vi 111 Spastic Entro- 
• rioN. 


GATLLAHU SUTi'HES. —Gaillard sutures 
arc found satisfactory in many cases of spas¬ 


tic entropion. No anesthesia is necessary for 
their introduction. I ho surgeon needs merely 3 ilonhle-arincd silk sutures and 
a needle-holder. Iho 2 needles on the suture are made to enter the skin about 


2 mm. apart and a few millimeters from the border of the lid and arc carried 


under the akin to emerge near the orbital margin, where they are tied over a roll 
of gauze or a bead or diiwtly over the skin (Fig. S:{). The 2 doublc-anned 
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sutures are placed at points nbovit cquidistiuit from ciicli otlier and tlio cuds 
of the eyelid. The sutures may be allowed to remain for 2 weeks or more if 
no iufcetioii takes place and if they are produeinji uo discomfort. 

ZIEGLER CAUTERY I’UNCTURE.- 'I'lie /iofih'r cautery puncture is a pro¬ 
cedure which ji'ive.s s\irc rcs\ilts in cases _ 

of spa.stic eutro])iou which do not 

spond to otln'r tornis oi treatment. ’I’lie lili ij ^ 

eyelid is injected with cocain soln- H|m 

tiou and a clamp a])])lied to hold the JhH 

lid in ])osition or the lid may he held tBjjj ^ 

on a horn plate. A series of’ punctures ^ 

is made jiarallel with the lid maririn , MjBt ^ 

and 2 or .“> mm. from it witli the ehs;- . 

trocantery (I'ii;'. Sf). Kach |)nnctnre, 

should he carried well intu the tars\is. ^ r 

.■\fter this ojieration it is well to apply 

hichloi'id vaselin, (In-ssinir^^i^ind 

T eial enl ropion is 

III t ^ (dt( 1^ •'’L-CAlJTKUlf I’UNI'IIIHI, Kill ICnTUCH'IUN. 

that is, the eiiiiilition de\eliips in tlie eieatrieial staj^e of 
traehonia. 1 he lid niarein lieeimies rounded and lh(‘<'ve- 
lashes riih against the exehall and heeome distorted. 
Ihis eoiiditinii is often referred to as trichiasis. .Many 
opmatioiis ha\(“ heen de\'ised fnr eori’cetiin; this condi¬ 
tion. One of (he nios| efl'eeli\e Is the tarsal re.seetion 
deserihed on jiaf^e CS. Aside from the tarsal re.seetion, 
which is rather radical, perhaps none is more satisfac¬ 
tory than a modification id Snellen’s operation. 

S.NELLK.N'S Ol'ERATIG.N (MOI )l I'l KUj FOR TRICIMAHIH. 
—I,\sri!i .Mi..\'rs.--.lacfier or Knapp lid clamp, scalpel, 
moii.se tootli forceps, siiissors, needledioldcr and •"{ or 4 

A .m;s 1 11 KsiA.— hdther eoeain and adnmaliu injection 
Fio. 85. Lid Claup. of the tissues of the lid or f;en(;ral anesthesia may ho' 
used. 

Opkr.vtion.—F irst secure the clamp so as to hold the lid in position and 
to control hemorrhage, ilake au incision about 2 or '! mm. from the lid mar¬ 
gin through the skin and orbicularis muscle. Thi.s incision should extend 
nearly the whole length of the lid. Remove a strip of orbicularis muscle and 


I'm. SI.- ('aIJTKKY PuNri UHL Kill ICnTUIII'IUN. 


Fxo. 85 .—Lid Claitp. 
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• akin wide enough to expose the tarsus. The next step in the operation is to 
remove a wedge of tarsal tissue by making 2 incisions about 2 mm. apart 
throughout the length of the tarsus and slanting toward each other in such a 
way as to meet at the conjunctiva lining the lid but not to pierce it. 

IntrodiKje each of the .‘5 sutures as follows: Pass the nccdlo through the 
skin and oihicularis muscle near the margin of the eyelid. Then enter the 
tarsus just above the groove which has been made, aud lastly pass the needle 

through the orbicularis and skin at the 
upper margin of the tarsus. By tying 
these 3 sutures tightly the tarsus is 
everted and the entropion is ovcrcor- 
rected. There seems to he no danger of 
permanent oveniorrection from this 
operation. The eye is kept under a 
dressing and bandage for a few days 
and the sutures should be allowed to 
remain for about a week. 

CANTIIOl’LASTY. —('anthoplasty i s 
an operation designed to lengthen the 
palpebral fissure and to rcla.x the eye¬ 
lids by severing the external canthal 
ligament. 

IxsTUu.M KNTs.- -Straight scissors, 
small eurvc'd scissors, monse-tooth for¬ 
ceps, needle-hohh'r, and !5 silk sutures. 

Oi’KKA'i'ioN.— Cocain and adrenalin 
injection gives sullieient anesthesia. 
The eyelids are s(!parated slightly and 
with straight scissors an incision is 
made Ihrongh the entire thickness of the tissues at the outer canthiis in a hori¬ 
zontal direction. The length of this incision must depend upon the amount of 
eifeet desired. It is wise to introduce the speeulnm after making this incision 
in order to expose the small held of operation and to control the hemorrhage. 
A pieces of the external canthal ligament should be disseeti'd out with forceps 
and scissors in order to make the etfect of the operation jjcrmancnt. The edges 
of the conjunctiva and skin are carefully s(!wed together with three sutures. 

Vasolin should be applied to the wound daily until healing has taken place, 
and the eye ke])t iiiulcr a dressing for a few days. If the sutures do not fall 
out within .'I or C days they should be removed. 

TARSOBRHAPnY. —This is an operation designed to shorten the palpebral 
fissure. It is performed most often in cases of facial paralysis wth in¬ 
ability to close the eyelids, and rarely in Basedow’s disease. The most satis¬ 
factory tarsorrhaphy operation is that of Fuchs. Cocain and adrenalin anes¬ 
thesia is employed. 



Fid. SO. — Snrli.f.n Opeuation (Modified), 
SiiowiNii .SuTuiiE Heady to ue Tied. 
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Instruments. —Horn plate, scalpel, ttx)th forceps, scissprs, iiecdlo-Loldor,. 
1 double-armed silk suture and 2 or .'{ siiijrlo-armcd tiiio silk sutures. ■ 

Fuchs describes the operation as follows: 

‘Tirst, the e-xtent to wliieli it is desired to join tlie lids togetlier is innrktHl out; 
then to tlie same e.xteiit the lower lid is ^plit into its two loiniiiie h,v an iiiterniartfiiiHl 
incision. From the inner extri'mit.\ (d the seetion a short ineision is carriinl down¬ 
ward throujfh till' skill, thus eoiivertiii^j the anterior laiiiiiia of the hisei-ted ixirtion 
of the lid into a flaii. The upper and inner horders of this llap are free, while tho 
lower and outer borders are eonneeted with the skin of the lid. 'I’lie follicles of the 
cilia, whieh lie exposed alonj; the posterior border of ilie up|>er end of the flap, are 
removed l>y a scissors applied llatwise—this heiiifr done so that tlie cilia may after¬ 
ward fall out. 'I’lien the niiper lid is denuded li.v (irst making the interniarp;inal see¬ 
tion in the same way as upon the lowi'r lid and llieii alilatin^ the bed of hair follicles 
thus detached. 'I'liere is thus produced a raw surface, to whii'li it is intended that tho 
skin flap of the lower lid sliall adliere liy its raw siirfai-e. In order that adhesion of 
the raw surfaces theniseKes, and not siin|il,v of their eilfjes. shall take Jihiee, the suture 
is applied n.s hdlows: lioth ends of a thread armed with a needle at each end are car¬ 
ried throufrh the upiier lid near its free border, the needles henu; pa.s.sed from behind 
forward. In this way the looj) of the thread nets to lie upon the eonjnnetival side of 
the lid, while the free I'lids eiaiie out upon the raw anterior siirfaee. These ends are 
then passed throm;h the base of the skin tlap below and are tied upon its anterior 
aspect over a ahiss head. My this suture the base of the flap is kept pressed lijrainst 
the raw surface of the tarsus of the nppi'r Inl; then, as an additional preeaiition, the 
edges of the .skin flap are aeeiirati'Iy united to the edge of the wound in the upper lid 
by means of a few line sutures. The adhesion of tlie lids obtained by this method is 
firm enough to withstand even a iiowerful btrain.” 

'I'lio e_\c .slioiihl 1)(; ke]it iiiider a lianilage for :i f(;w days and tlie siifuroa 
should be allowed 1o leiiiain for nearly a week. 


PTOSIS 

Ptosis is a drooping of tlie upper eyelid. It, may be eongetiital or ncipiircd. 
Spontaneous etirn does not occur in tlie l•on^enilal tariely. .\eipiired ptoaia 
is usually unilateral iind nio.st often results from either Iraiiniatisni or ayjibilia. 
No case of jitosis sliould be operated u|ion until il lias been determined that 
restoration of the function id the levator jailjiebra' cannot be aeconiplialicd 
through medicinal treatment. A large number of ojierationa liavc been de¬ 
vised for relict of ibis condition but none of them is ab.siduti'ly aatiafactory. 
Most of these operations depend for their etfeet upon either removal of tissue 
from the lid, or transference of tiic fiiiietion of the juiralyzcd levator to tho 
occipitofrontalis or the superior rectii.s, or re.si'iiion or advancement of the 
levator palpcbnc auperioris. If the ptosis is ainall in amount (2 or 3 mm.), 
probably the best results can be obtained through resection of the tarsus (page 
08. If the dnwping is considerable in amount, one of the operations de¬ 
pending upon the attachment of the upitcr lid to the frontalis tendon will bo 
found moderately satisfactory. 
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for for Ptosis.-One of the m68t satisfactory operations 

the nvobr' ? ’‘'«,p;«ccdurc the upper lid is attached to the tissues of 
y ow and depends for its elevation upon the action of the frontalis 
muscle. A hornc^rmtal incision % in. ((', nun.) in length is made at the orbital 
margin above. ] arallcl vertical incisions are carried down nearly to the lid 
margin and a .strip of skin is dis.sected up. Triangular pieces'of sldn are 
removed from each side of the strip in front of the tarsus, and a short incision 



Fio. 87.— Tanhlk.y-IIunt Opkh avion 

row 1*T08IS, 



Fia. 88—Tanmi-ky-Uont n.o.iiATioN 
Foil Ptosis. Siilurfs mtroduccij. 


8 made jnst above the eyebrow, and the .skin is niidciinincd down to the hori- 
-nital incision at the orbital margin. (Fig, 87). A narrow strip of skin is 
then drawn through the tunnel just made and sutured. Fnongh silk sutures 
are introduced to bring the skin flaps into apposition (Fig, 8S) It is well 
to scrape the epithelial surface of the .skin dap before drawiin- it under the 

St'rover dev TT ^'7'’ "’"""ii occipitoW 

tooth ^ouso- 

double-arnicVs.r ^7 t"' 7 needle-holder, and 3 

doiibi^arnicd silk sutures. In place of the Ehrhardt forceps the oneration 

tolled w;:"' pL .„d 

AS,STIlE8,A._I,.ic»tio„ „f .,„d 
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lid ia satiafaetorv cxwpt in ciisea in wliioli tlie i\vc is in a pninfnl or irritable 
condition. In order to nnikc the operation |)ainless, it is necessary to inject 
the solution into the tarsns itself as well as into the soft tisanes of the lid. This 
can he accomplished In’ entering’ the tarsns with the hypod(“rniic needle 
throngh the conjnnctival surface ns wcdl as Ihronfili the skin. If jreneral anes¬ 
thesia is cni])Ioycd, adrenalin solntion shoidd he injected to control the hein- 
orrlnific. 

OPIOUATJON.— Apply the forcc'j)8 to the, npper lid with the plate in contact 


with the skin and the serrated edfie in 
contact with tin' conjunctiva about 2 
mill, from the margin, and evert tlu' litl. 
Hake an incision throni;h the conjunc¬ 
tiva and tarsns 2 to .‘i nmi. from tlu* 
border of the lid tliroiiiihont the entire 
hmeth of the tarsns ( l‘'iir. S'.i). In do- 
in^ this, it is imjiorlani that the in- 
(!isioii should not he carried into the 
orhic-nlaris mn.M-lc as a brisk hemor- 
rhajre is lialdc to result from cnttini^ 
the arteries that lie in this tissiu*. If 
the incision is carried through tla* tar¬ 
sns ami no I'lirther, \cry little hlccdiiii^ 
will occur tlironcliont the operation. 

,\’o\l' di\idc the loose tissue between 
th(‘ orhienlans aial tarsns and cut the 
tarsns with its eonjnnelival linini; fret" 
at its enr\'ed npper margin. If the 
operation is lieine’ performi'd for a ^ 
ptosis of sliiiht amount, it nia\ lie wise 
to lea\’e a striji of the npper part of the 
tarsal eartilaire. 



•'id H'.t •-Hksk<-i ION or TIIK Tahsiih t)F 
I'm.ii tail dp l.ppT I'lyp;. I.jd ih hc-ld in 
rvi rsidii Milli I'ilirliiirilt torci'jis. liiiiNirjii 
tliriiiiKli • diijiiiii'livii mid lursiiH tuts lji'i‘ii 
Iliailr. 


A\ bile the lid is still everted, introdnee 1 of the 2 needh’s in each donhlc- 
arnicd sntnre into the edee <d' the e.onjnnetiva and tendon of the levator jialpo- 
bne snperioris and jilaee tlie needles earefnilv on a sterile towel on the face. 
One of these siitnri's should he in the middle and the other 2 erpiidistant from 
the middle and ends of the wound, ('arc slionhl he taken not to allow those 
sutures to hecoine crossed or twisted (Kifr. !(0). 

Next remove the lid foreejis and allow the eyelid to asanmo its normal 
position. Carry the upper neeille on each sntnre thronj^h the orbionlaris and 
skin of the eyelid jnst above the tarsal rim at the marfiin of the eyelid and 
the lower needle throtif>:h the entire thickness of the lid, including the con¬ 
junctiva and tarsns jnst below the cut edge of the tarsal rim. This will bring 
the edge of the conjunctiva and levator tendon down to the cut edge of the 
marginal rim without causing overlapping and the sutures will cause no irri- 
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tation to the eyeball. The sutures should be tied over a roll of gauze which 
hes on the skin of the lid (Fig. 92). A dressing may be kept on for 2 or 3 
days and the sutures may be removed the sixth day. 



Pio. 90.-Rbsect.on of Tarsos. Show.no Sutures in CoNJuNcr.VAi, Maro.n After Removal 

OF TA.tHU». 


■ ti.Klionin cases this operation will usually eorroet the accompanying 

nchiasis ami ptosis as well as rejiiove the trachomatous tissue. 


SYMBLEPHABON 

By the term symhlepharon is meant a condition in which the conjunctival 
sur aces^o the eyelid and cychall kvomc firmly adherent to each other. The 
ower id adheres to the globe more eominouly than the upper. Symblepharou 
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results usually fr^in bums by acids, caustics or hot metal, or from trnuuintisin. 
The position and extent of the adbesion-i determine tlie nature of the operation. 
If the ailhesion is small and near the lid margin, severinji it and closin'!; the 
conjunctival wonnil ot the iilobe willi fine silk siilurcs niav snilice. Free anoint.' 
iny; with vaM'lin should be kej)t nj) t'or se\ei'al dax.-. to previ'iit reattachnient of 
lid and e\ehall. 

May-Hotz Operation. —'Ibis is a skin ^raltinc operation foi' tin' Jiiore severe 
cases ot s_'mbiejrharon. d'he eyrdid is I'lit iVce I’roiii the >;lobe with .scis.sors, 
and the cicatrieiiil tissue is removed. plate of lead or othi’r material is ettt 



Kjn. 91.— TtESKr nov UK SutUH’S I'Di D‘J. |{Kro^ < l lo.v itK 'I'akhth. Suturi'H <!('<] 

have Ix'i'ii (':irru‘il llirini^h tin* lid mil (tf indofoiiti 


and shaped to fit and an aperture is made ftii- the ertrnea. TIk' |dale may bo 
covered with jraraliin if the siirueon chooses, 'riiiersch yi-afts are taken from 
the inner side of the inart and jrlaced over the c<l"e of th<‘ plate with th(! raw 
surface outward, in such a \'a,\ that the demidc-d iirea on th(! lid aitd eyc'ball 
will be entirely covei'eil with skin. With the ji'i’afts elinyini; to it, the plate ia 
put in jxrsition iiisiih' the evelids. Sutures are introdrn-eil to hold tin; lid 
inarfrins together for a few da\s. 'I’lii' plate may be remov<“<| in ~i ihtys. It is 
well to keej) the eyr; under di'essiny and batidaire for a week. I’eriminent euro 
of syinblepharon slmiihl result, hut strnietimes a jiart of tin; graflral skin on 
the eyeball show.s and the cosuretic cfTect is not jileasin^. 

RESTORATION OF THE CUL-DE-SAC 

Weeks describes this operatioi. as follows: 

'Tor rcstorin)? the culs-dc-sac in case of their ohlitfT.ation (contraction of the 
orbit), with absence of the plobe, the so-called Wolff t'riift has been very successful 
in the author’s hands. The siirfa<<‘ from which the prnft is to be token should supply 
a suitable qualit.y of skin. This can be obtainer] from the inner surface of the arm, 
forearm, or inner surface of the thipb. The surface sboubl be prepared some hours 
before, so as not to lose time diirinp the operation. 



72 OPERATIONS ON THE EYE AND ITS APPENDAGES 


“Preparing for Reception of Flap. —To obtain suffic-icnt robni to operate readily, 
the outer ouiithiiH itiiiy b(‘ ext(>iided to the margin of the orbit by a free canthotomy; 
this is not neeessary in all eases. The lid should be disseeted from the orbital tissue, 
ineluding with it only the tarsus and orl)ienlari8 palpebrarum nuisele. If mneh tissue 
is disseeted away with the lid, the result will be a liil that is too tbiek. ^ Sbould there 
be considerable conjunctiva, the incision through it sbould be so made that the greater 

part of the conjunctiva will serve 
to cover the orbital stum[i. It is 
better to lcav<‘ but a very narrow 
strip of conjunctiva attached to the 
margin of tlic lid. The lid is de¬ 
tached until the groove between lid 
and orbital tissue cxtc'uds to the tis¬ 
sue iimiK'diatelv above the perios¬ 
teum at the margin of the orbit. 
The groove sbould c’.xtcnd from the 
inner cantlms to the outer com¬ 
missure, connecting with the in¬ 
cision wbicb has been made to pro¬ 
long the palpebral ti'-sure. (beatri- 
cial lissut' may nspiire removal but 
is iisuall.v not sufficient in (luantit.v. 

“After completing tlie groove, 
the plate' to 1)0 employed sbould be 
fitted. 'Pbe |)late may bi' eou- 
veniently made of the tlexibl<> rub¬ 
ber used by ilenti'ts, te'rmed ‘base- 
jdate gutt.i-i)ereba.’ I’.y dipping in 
hot water, the piece' te> be use'el may 
be maele to assume' the elesireel 
sbiiiee, anel if while' the' sbaiee is 
maintaiueel the rubbe'r is dipped in 
e'edel water, the' shape' will be' fixeel. 
The rubber may be e'lit any size by 
means of se'issors, iinel the' eelge 
maele perfe'e'tly smooth by tre'ating 
it with a hot stridiismus lieiok eer similar instrument, having first apjelie'il some vaselin 
or oil te) the' e'elge te) be' set tre'ate'el. The shell sboulel be' maele suffieie'litly large to 
comi)lete'ly till the poeke't. If there is no peecket in the upper lid in wbie'h the upper 
edge e)f the' slie'll can be- loelgeel until the time for making an upper eid-ele’-sae arrives, 
a shalleew greeove may be cut in the tissues immexliately back of the margin of the 
upper lid. 

“In preiearing the upper eul-de-aae the dissection sboulel correspond with the dis¬ 
section for the leewe'r eul-do-sae, exee-pt that before reaching the periosteum the tendon 
of the Icvntor palpeleree superioris must be cut across. 

“After having e’ompleteel the groove, it is packed with pledgets of absorbent cotton 
moisteiieel with normal saline seelution, and the lids arc covereel with a pad dipped in 
the saline se>lution. 

“The Flap. —The flap should have an area about one-half larger than the surface 
to be covered as it is marked out on the surface from which it is to be removed. The 
size of the flap may bo measured, and its boundaries indicated by pricks made with a 
nce<lle or with the point of a Gracfe knife. The punctures bleed slightly, plainly indi- 




FlO. 9i^--t{KHTC)UVn(»N OF liOWEU CUL-DK-SAf’. CfOSS 
nhovvin^ flap in ponilion, .sutured to lid, 
pi'riosttMiin :i( orbital iimri'iii, and to orbital tlHsue. 
(After Weeks ) 
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cntiiiy tlic Ixiutidiir.v. With a very sliarp, small soalpol, nr a oatarant kiiifo, an incision 
barely tliroiinh the skin, which is rcinlnri'il sliuhlly tniisi' by an assistant, is jMrriixl 
around the ciitirn ll,tp. Tlin cdfic of the kiiifo is now din'elnd Inward the la'iilnr of tho 
flap and tho inar;;in nf tin- lla|) thrnuplinnt its ontiro oxtont is iindormini'il fnr a dia- 
tanoo of two nr thria; inilliinnliTs. 'I'ho siilH'Ut.inonns tissuo is not includod in tho lla]i. 
Tho od(,n- nf tho ihi)) is soi/.od with broad li\ation fnreops and by moans of a small, 
very sharp knifo {lloors, (iraofo knifi', or soalpol), tlio skin is soi>aratod from tho 
uiidorlyinir areolar eonnoetivo tissue. As soon as the flap is disse<"ted away snflieientl,y 
it ia seired between tho thumb and forefiiifriT and the disseelion is I'ontiniu’d, elittilift 
at tho junetion of skin and sulieiitaneous tissue, whieli ean now be (piite distinetl.y 
seen. The flap is detaeheii as ipiiekly as possible. ,\fter removal the flap is Added so 
that the epithelial surfaces are in apposition. Three double-armed sutures are passed 
throimh the ilai) at the bottom of the >;roo\e formed between the two layers of the 
flap, the needh's of one suture beinn so pas.«ed that a loop two niillimelers in length 
fftlls on the eiitaneous surface at the center of the flap, and one about, ten milliitietora 
each sidi’ of the eelitiT ol the tla|>. 

"Adjustment of Flap.- The (lap eontaitied in the moistened p.iu/e is ])laeed otl 
the brow ne.ir the wound if tlie lower lid is lu'ini; operated upon (on the cheek if the 

U]iper lid is beinu’ojicrated ..), and t he doiil)li'siit u res (which haiebeeii made siilli- 

eieiitly Iona) are passed thronah the tissue at the ape\ of the arooi’c thi'oiiah the 
])erioste,il tissue at the iiiaram of the orbit, and are made to eiiierae on the skin of the 
cheek just below the iiiaram of tln‘ orbit, the position of the sutures eorrespoiidina to 
their position in the llap. The threads of each suture are passed parallel to each other. 
After the needh's of all the sutures hale- been passed, traelion is made on nil of tho 
sutures uniformly, and the flap, fnail from the paii/e wliieli eontained it, is drawn into 
]iositloii 111 the ai'oove. The sutures are now tied over small rolls of iodolorni jraii/i‘ 
])laeed on the skin of the cheek (or brow). The traetion made is just siiffieii lit to 
hold the ll.ip tirnily in l•ontaet with the tissues at the bottom of the aroove. 'I’lie mar- 
pins of the tl.ip are now attiiehed by small inti'rriipled sutures to the iniirpin of the 
lid and the niarpin of the niiieoiis nienibr.ine or other tissue of the orbital stump, so as 
to eompletely eo\ er the denuded area. If niiieli e.veess of llap is present, it should be 
trinmieil otT, but the llap should be siitlieieiitl.v larpe to priweiit traelion at any point. 

"Insertion of Plate. —.\fter havinp semired the flap, the plate niilsl be jilaeed jn 
the eill-de-sae and there mainlaineil until the eiil-de-sae is ready for the reei'plion of 
the nrtifieiiil eye. Ifefore insertion the plate should be tlioroiipldy sterilized by wash- 
inp and treatinp with ah-ohol and biehlorid solution. A liibrieaiit in the form of 
bielilorid vaselin (1 : .''i.OOli) is aiiplied to the plate before it is slipped into position. 
The lilate should not be larpe eiioiiph to <'\ert preat jiressiire on the flaii at the, huso 
of the enl-de-sae, but it should fit simply. 

“Subsequent Treatment. — The lids are JIOW properly adjusted and are eovered with 
a amilll piece id’ rubber tissue which may Is- smeared with the vaselin. The piece of 
rubber tissue should be notched at the sidi-s so that any secretion that may form cun 
escape from the wound into the dressinps, at the inner and outer eantlii. Iodoform 
gauze, plain iibsorltent pauze, and alisorbeiit cotton are placi d abovo the rubber tissue 
and a bnmlapc applied. T'nless unfavorable Hyrn])toms arise the bandape is not dis¬ 
turbed for three or four days. The eye ia then inspeeted and if there is no evidence 
of infection a similar bandape is apiilied and is not disturbed for three days. 1'he 
flap can then be insiKK-ted. If everythinp poes well, it is best to permit tho plate to 
remain for ten days or two weeks before removinp it. If tlierc should be evidence of 
inflammation, it may be necesBar>' to remove the plate to eh-aiise the parts, after which 
tho plate should bo again inserterl. 

“The periosteal sutures should be permitted to remain in place until they liceome 
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somewhat loosened—usually from six to ten days. The stitches that unite the flap 
to the tissues of the lid and orbit may be removed at the end of a week or on first 
removal of the plate. 

“As the healiiiK fjrocess advances, some shrinkafce of the flap occurs, necessitating 



Fio. 94.— CHAnACTEKiBTic WouNU OF Lower 
Lii) OF I.KifT Kye. 

can bo corrected liy treating tlic jiarts 
per cent, alcohol in which tncrcuric 
dissolved.” 

INJXmiES 


a slight reduction in the size of the plate. 
Shrinkage usually begins from ten days to 
two wc(‘ks after the operation, and con¬ 
tinues, ordinarily, for about three months. 
It is necessary to keep the plate or an artifi¬ 
cial eye in situ until the shrinkage has 
ceased, removing the plate or sin'll every four 
to seven days for the purpose of cleansing. 
An artificial eye can ordinarily he worn 
three weeks after the operation. The flap 
does not heeonie modified greatly in charac¬ 
ter by its retention in the orbit, but the 
functions of the skin are preserved to some 
e.xtent, and in many eases an abnormal 
growth of hair takes jdace. In rare cases an 
odor develops, apjiarently due to the growth 
of some species of miero-organisin. This 
with a solution of tlie eldorate of potash, or 00 
ehlorid in a strength of 1 to 2,000 has been 

TO THE EYELIDS 


The tissues of tlie evelid usually heal r 
tlo tcudeiicy toward spread of iiifcetiou, i 
purulent discharge. 

Stiiier/icial irouiids of the lids usually 
and coiiptatiou with skin sutures. If ii 
wound e.xtends through the entire thick¬ 
ness of the eyelid, very careful adjust- 
iiicut is uccessary, or dofonuity may re¬ 
sult. 'I'his may he of more than cosmi'tic 
iiiiportuuce as resultant e.xjiosure of the 
Cornell might lead to impairment of 
vision or to the loss of the eye through 
nlcorntion. 'J'ears or cuts through all the 
]a;fer8 of the I'yelid call for careful sutur¬ 
ing of tho eoiijunetiva as well as the lid 
margin and .skin. A rather common and 
a very important tear is one which starts 
near the inner canthus in the lower lid 
and passes through tho canaliculus, and 
follows tho direction of the orbicularis 
fibers near the margin of the orbit. There 
has been torn loose to heal in a position 


mdily, and fortunately there is lit- 
sveii if a wound of the lid shows 


need nothing more than cleansing 



Fio. 96.—Characteristic Wound or Loweb 
Lid. Sutures introduced, to hold temporal 
flap in position of ovcrcorrcotion. 


is a strong tendency for the flap that 
too low and not close enough to tho 
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eyeball, so that an ectropion results, with inability to close the lids properly, 
in adjusting siich a woiind it is important that the angle of the flap he carried 
upward and backward to a point of ovcrcorrcctioii. 'I'o accomplish this, after 
suturing the conjiinotiva with line silk, introdnci* lienvicr silk siitures (No. ,6) 
through the skin in a diagonal direction as shown in the accompanying illustra¬ 
tion (Fig. 9I>), and apjily a gauze dressing with [ircssiire bandage. 'I’he sut\ires 
should be allowed to remain for (J or 7 days. 

A similar wound occurs less often in the U])])cr lid, and the flap shoiild be 
handled in 'a corresponding manner. 

Forciffn hodivs sometimes lodgt' in tin! eyelid. I'sually it is easy to locate 
them with the fingers, so the X-ray dot's not. have to he used. The simplest 
\yay to extract them is to e\tt down on them through the skin, and remove them 
with forceps and scissors. Even in the case of magnetic fort'ign bodies such 
as iron or steel, the eleetromagnet usually oilers no advantage in their ex¬ 
traction. 

OPERATIONS ON THE LACRIMAL APPARATUS 

SURQICAL ANATOMY OF THE LACRIMAL APPARATUS 

'I'he l(irriiiiaf lias two portions: a main or orbital lida-, and an acces¬ 

sory or palpebral portion. 'I’be orbital portion of the gland lies in contact 
with the ])criost('nm in the lacrimal fossa, a shallow (h'pression just hehind the 
margin of tlie orbit where tlu' roof and outer wall meet. Several small duets 
carry the lacrimal secretion (tears) to the conjunctiva where it folds over from 
the eyeball to the eyelid in the caiter, np|)er part. Snrroiiiiding these ducts 
is the ])al])cbral or acc(!ssorv lobe of the gland. TIu! lacrinnil secr('ti<ai moistens 
the eyeball and is carried down into tin! inferior meatus of the nose through 
the canalicnli, lacrimal sac and nasal duct, when this drainagi! apparatus is ia 
normal condition. 

There arc iJ caiiulirull, one in the upper lid and one in tin! lower. Each 
canaliculus has a minute opc-ning in the lid margin about !’> min. from the 
inner canthns, which lies in contact with the conjunctiva of the (!yebull. Tlio 
course of the canalicnli is imjiortaiit. The lowcir passes downward from the 
pnnctnm a distance of 1 to 2 mm., and the upper passes upward the same 
distance, and then the two converge to join at the lacrimal sac, near its upper 
end, behind the canthal ligament, which is really the tendon of insertion of tho 
orbicularis muscle. 

The lacrimal sac is the dilated upper end of the nasal duct which lies in 
the lacrimal groove. The upper end of the sac is called the dome, and the lower 
end the.neck. The nasal duel is alsmt 18 mrn. (-vj in.) long, and takes a 
direction downward, and slightly backward and outward to its valve-like open¬ 
ing in the nose. The lacrimal sac lies in the lacrimal groove, tho anterior 
part of which is formed by a portion of the firm superior maxillary bone, and 
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the posterior part by the lacrimal bone, which is of a thin and very delicate 
structure. The ja^oove is limited in front by the anterior crest, which is the 
continuation of the orbital marf^in, and behind by the posterior crest, a less 



Fio. UO. —PuNCTUM Dilator. 


- ' 

Fio. 07. —Bowman Probe. 

prominent ridge in the lacrimal bone. I'o the nasal aide of the sac wall is peri¬ 
osteum, which lines the groove, and to the tcnnporal side and in front is deep 
fascia, which is attached to the anterior cre.st in trout, and to the posterior crest 
of the groove hehind. 

I ho tisanes in front of the lacrimal sac are akin, superficial fascia, or¬ 
bicularis muscle, canthal ligament, and deep fa.scia. I’he angular artery passes 
in a vortical direction a few millimeters in front of the sac, and the angular 
vein accompanies it. ff these vessels are cut a brisk hemorrhage results. The 
dissections for removal of the sac should all ho posterior to them. 

PBOBIN0 

When there is stricture of the canaliculus or nasal duct, an attempt is 
sometimes made to dilate with probes. Lacrimal probing is unpleasant for 
the patient, often dillicult to perform, and usually unsatisfactory in results. 



Fia. as.—W eidler's Pbobeb. 


Early in tho course of a chronic dacrv<»cy8titi8, in conjunction with irrigation, 
8y8teinatic probing sometimes is beneficial. In congenital stoppage of the 
canaliculus or duct, tho single passage of a small probe is usually all that is 
necessary. Bowman’s silver probes fFig. 07) arc satisfactory, but somewhat 
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J''lU. 'J‘J. -LaCKIMAL I’llOIIIO IN LoWKH {'ANAl-lClll-HH. 


awkward to liiunllo. Wcidlci', of New ^'ork, lias rtH-ciilly inlrodiu-od a set of 
probes (Fiji'. !>.'') witli a liaiidle wliicli is eas\ to liold and niani|>iilate. 

7'o /xiss llic prohr liave llie |)atn'n1 in <‘itlii'r llie lyiiif; or siltiiifi postun*, ami 
Ktnml behind the jiafiinil's bead. Willi the (bniiib ol’ one band inanipnliile (be 
lower lid, and with the oilier band pass the [irobe, earid'nlly fidlowiiifj; the 



Flo. 100.—LAruiMAi. PnoDK in Nasai. Ddct. 

course of the lacrimal paasafte. Probinf;; is usually ficrformed through the 
lower canaliculus. With the piiiictum slightly everteil by the thumb, the probe 
is carried in a vertical direction 1 or 2 mm.; then the lower lid is put well on 
the stretch in an outward direction, and the probe is cautiously carried into 
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the lacrimal sqc in a direction inward and slightly upward—almost horizontal. 
If^ the end of the probe is resting against the mucous membrane lining the 
nasal wall of the sac, as it should, there is no tendency for it to spring back; 
it feels firm. Now, if the surgeon wishes to pass the probe through the nasal 
duct he releases his hold on the eyelid and swings the probe into a nearly 
vertical position, and carefully pushes it down into the nose. 


IBSIOATION 



Fio. 101.— Lacrimal 
Syrinub. 


For irrigating the lacrimal passage an And syringe or some other good 
lacrimal syringe and a mild antisoptle and astringent solution should be used. 

Solutions containing silver or lead should not be employed, 
as disrignvemcnt from staining of the ti.ssnes may result. 
Several eases of argyrosis of the tissues of tlie eyelids have 
been reported from escape of urgyrol into the tissues, result¬ 
ing from attempts to medicate the laerimal passage. The 
syringe should be used very gently, with no attempts to foi;ce 
the solution. 

SLITTING THE CANALICULUS AND LACRIMAL DUCT 

This operation is performed less frequently than for¬ 
merly to cut strictures of the duet, as the benefit derived 
from it is only temporary. Sometimes 
an aifiite dacryocystitis can be aborted 
by opening np the nasal duet by this 
operation. It may be done under either 
hxial or general anesthesia; gas is satisfactory for adults. 

If local anesthesia is n.sed eoeain and adrenalin solution 
shoidd bo injected into the sac after dilatation of tiie ean- 
alicnlns. Tlai probe pointed knifo of Agnew or Weber 
should be used. 

The lower lid is everted and the knife enters the punetiim 
in a vertical direction. The lid is stretched away from the 
tendo ocnli and held iji n position of slight eversion, while 
the probe point of the knife is carried into the sac with the 
cutting edge directed upward and backward so that the in¬ 
cision will come in contact with the conjunctiva of the globe 
when the lid is released. Make sure that the end of the knife 
is in contact with the interior of the nasal wall of the sac 
by moving the knife toward the nose and away from it very 
slightly and very gently. If the tissues at the inner canthus do not move with 
the knifo in this alight movement it has entered the sac. After assuring him¬ 
self that the probe point of the knife is inside the sac wall the surgeon raises 


Fro. 102 .—^Agnbw'b 

C A NALICULITS 

Knife. 
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the handle of the instrument until tlio blade is made to assume a vertical posi¬ 
tion. The knife is then carried through flic duct with the cutting edgo 
directed forward. Incisions can Ik* made in other directions by turning the 
handle of the knife and cairving the knife np and down in tlie duct. Then the 
knife is withdrawn and a Itownian ])rol)e, No. S or 10, is passed into tlie duct 
and allowed to remain there for a few minutes. .Vfter removing tho probe 
the sac and duct-may he irrigated with a lacrimal syringe containing boric 
acid solution. 

EXTIBFATION OF THE LACRIMAL SAO 

INDICATIONS.—'I'his operation is for east's of elironic dacryocystitis which 
do not yield to tljc less radical procedure of jn'ohing and irrigating. It should 
, be done in all eases of diseased lacrimal sac in which an intra-ocular operation 
is to be performed on the eorresponding eye. in cases of hierimal fistula which , 
refuse to heal, those iu which the sac, wall has hi'come de¬ 
cidedly dilated or thickeneil, ami in malignant diseases of the 
sac. The results from this opt'ration are eminently satisfae,- 
tory. The cause of the jnis formation is entirely rt'mpveil 
and the epiphora is reduced. 

INSTHUMKNT.S. A hypodermic s,\ ringe, small scalpel, 

mouse-tooth foi'ceps, sjtlinter forc('|)s, small cnrvcil scissors, 

Midler’s spt'cnhim. \o. <S liowman ])roh<‘, small enret, nta'dle- 

holder and silk sutures. i<>3.— Mol- 

, , , , , lkr'h I.achimal 

INJECTtO.V. -It the operation has to he dom; under gen- ^ac .Sr-K.muiM. 

eral anesthesia a solution of adrenalin 1:1.(KM» may he nscsl 
to control the hemorrhage, d'he opi'ration may he pi'rforim'd under local anes¬ 
thesia almost without jiain. A reliable solution for injection is made up of 
coeain 4 per cent, one part, adrenalin 1 :1,(M)0 one part and distilled water two 
parts. 

Superficial injection is made under the skin along the anterior crest of 
the lacrinnil groove. The de<'p injection into llni tissues is nnnle by entering 
tho hypodermic needle -1 mm. above the inner canthus and carrying the point 

of the needle straight back to the tissues above tb<‘ dome of the sac. 1 he dis¬ 

tance which th(' point of the needle should penetrate must be governed by 
the character of the tissues about the sac. In an emaciated subject with 

no inflammatory thickening, the dome of the sac is vc'ry near tho skin. 

In a well nourished individual with Ihiekening of the tissues, due to 
dacryocystitis, the distance' from the skin to the dome of tho sac may bo 
2 or 3 times as great as in an emaciated jiatient. On on average, tho 
needle point should penetrate about Vj in. (f> mm.). The needle is now 
made to enter the neck of the lacrimal sac by piercing tho skin at tho 
junction of the lower orbital margin and the anterior crest of the lacrimal 
bone and carrying the needle in a direction downward, backward, and 
inward. As the solution from the syringe is pressed into the sac it usually 
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displaces whatever secretion may be within the sac cavity, and this secre¬ 
tion together with ooeain ai\d adrenalin solution is forced through the 

canaliculus. The solution within 
the lacrimal sac anesthetizes and 
blanches the canaliculi, the mouth of 
the nasal duct, the sac wall and all of 
the tissues surrounding it, and fur¬ 
ther deep injection is unnecessary. 
The operation may be started imme¬ 
diately on completion of the cocain 
and adrenalin injection. 

PRIMARY INCISION. — This 
should start 3 mm. ahove the canthal 
ligament (tendo oculi) and !) mm. to 
the nasal side of the inner canthus 
and should he carried down along the 
anterior crest of the lacrimal groove 
to the mouth of the duct (along the 
whole length of the anterior crest of the lacrimal groove, Fig. 104). 

DISSKCTION. —TJic skin is dissected with the tooth forceps and scissors 
away from the canthal ligament, 
where it is quite adherent, and 
from the orbicularis muscle above 
and below the ligament, enough so 
that the speculum of Midler may be 
introduced. It is well to adjust the 
upper teeth of the specnlmu first 
and to spring the wound well open 
before setting the specuhim. 

Ne.xt the raidhal liyament is 
thoroughly exposed by passing the 
closed points of the scissors firndy 
along the upper and lower margins 
of the ligament in a direction paral¬ 
lel to its fibers. (Fig. The 

ligament is cut about 2 mm. from 
its nasal end in a direction back¬ 
ward and inward. Then the orbicu¬ 
laris fibers are divided along the 
anterior crest from the upper to the 
lower end of the primary incision. 

This exposes to view the deep fascia 
which directly surrounds the lacrimal sac. Pointing the scissors backward and 
inward, cut through the deep fascia immediately behind the stump of the can- 



Fio. 105.— Extirpation of Lacrimal Sac. Inter¬ 
nal canthal ligament and orbicularis palpebra¬ 
rum muscle exposed. 



Fio. 104. —Extirpation of Left Lacrimal Sac. 
Primary incision. 
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tbal ]i|;amcnt. Tliia exposes tlie anterior wall of the lacriinul sue. This is of a 
different color and of less firm eonsistciR\v than the. tonj!:h fascia which snr- 
ronnds it. Divide the fascia along the whole length of the anterior crest of 
the lacrimal groove. When properly made, the incisions in the orhienlnris 
mnsclc and the deep fascia should he as long as the priniarv incision in the 
skin and directly behind this incision. Extirpation is often rendered nn* 
necessarily difficult by incomplete exi)osnrc of the sac. If the.so incisions have 
been properly made there will be a tendency for the deep fascia to separate 
from the sac wall (Fig. 10(1). Pick np the deep fascia with the mouse-tooth 
forceps and disscc-t it away from 
the isae wall by gently, moving the 
closed points of the .scis.-iors np and 
down in contact with tlic dci'p fas¬ 
cia, but taking care not to j)icrcc 
the fascia and so go out of boiMids. 

I’esistance to this dissection will 
be met with whi're the eanalicidi 
join th(> lacrimal sa<‘, or, in other 
words, at the ani|)nlla, and this 
may be snijija'd tliroiigli with the 
scis.sors. The dissection slioidd be 
carried back to the jiostcrior crest 
of the lacrimal groove. 

I'p to this point the sac has re 
mained attached to the jicrioMniin 
lining the groove, anil is especially 
adherent along the anterior and 
posterior crests, and at the dome 
and neck of the sac. If there is a 
slight shelf of deep fa.scia over¬ 
hanging the sac along the anterior 
crest this may be divided lieliind the stump of the ligament. In order to facili¬ 
tate starting the detachment of the sac from the periosteum, grasp the, sac by 
taking a good bite of the wall with the forceps, and make gentle traction away 
from the pi'rio.stoum. Thmi by careful manipulation tbe delicate fascia between 
the sac wall and periosteum is dissected by running the scissors lengthwise of the 
lacrimal groove and snipping along the anterior crest and wherever else may bo 
necessary. Carry this dissection from the dome of the sac to the mouth of tho 
duct. Next grasp the upper portion of the sac wall and cut it free from the ad¬ 
herent tissues at the dome. Lift the sac wall gently out of the cavity and divide 
the adhesions along, the posterior crest with the scissors. Then pull it gently 
upward so as to put the neck on the stretch and free tlu! lower end completely 
from the adherent tissues that surround it. Keep tbe traction on the sac in 

an upward direction, straddle the mouth of the duct with the blades of the 
7 B 
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Fio. 107.— Extirpation of Lacrimal Sac. Lac- 
riMRil HJiP liius lK‘(*n (lisHcctcfl fr(!P from pcrioa- 
tiMim iiiitl deep fascia. Held iu forcep.s ready 
lo out olT at lU'ck. 


scissors, and cut it off as low as pos¬ 
sible (Fig. 107). If the surgeon 
has been successful in removing the 
lacrimal sac in its entirety, it will 
not be necessary to use the curet, 
nor is it essential that the probe be 
entered into the nasal duct. 

The cavity should be irrigated 
with boric acid solution, and if the 
operator chooses he* may swab it out 
with tincture of iodin. • 

SUTURING. —Til sewing up the 
wound it is good practice, but not 
necessary, to sow up the canthal 
ligament. A fine gut suture may bo 
introduced to bring the cut ends of 
the ligament iu apposition or the 
ligament may be included with the 
ski?! suture. Tiitroduce the skin su¬ 
tures in such a manner that the tem¬ 
poral flap will be slightly raised, as 
the tendency following this opera¬ 
tion will be toward ectropion and 


proptosis of the lower lid, especially if there has been a fistula, and inflammatory 
tissue has had to be removed (big- 108). 



APTRH-TRUATMENT. —Richlorid vasclin is smeared on the wound, and iodo¬ 
form gauze dressing and pressure bandage are applied. The first dressing 
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is left on fpr 2 days after operation. The sutures arc removed 4 or 5 days 
following operation. 

If annoying overtlow of tears persist.s after tlie removal of the lacrimal sac, 
the palpebral portion of tlie laerimal gland may be resected. 


EXCISION OF THE PALPEBHAIi PORTION OF THE LACRIMAL GLAND 

ANESTIIKSIA. —This operiition may be doia' nniler local anesthesia by 
cocain and adrenalin iiijeetion, but it is better to juit the patient under general 



Fia. UH). — HkwE(tiov <ik PAurKnitAi. Kru. 110.— ](.khk<tion ok pALrnnnAi. Pon- 

PoKTlON OK hAt'ltlMAL CiLAND. TU*N t»K LaoIIIM AL (iLANII. DtHHUriion 

Coiijuiivtivul Int-IHIUII. Itliijont roijiplultMl. * 


anesthesia, as there are eonsidei-able beuiorrliage and pain tiiiiler local injection. 
If performed under general anesthesia, an injection of I :1,(K)(» adrenalin should 
be made in and about the gland through the eonjnnetiva. h’or hwal anes¬ 
thesia an injection of adrenalin I one part, eoeain 1 per cajiit. one [(art, 

and distilled water two parts is used. 

It may he considered good surgery to resect tin- |)alpc!hral jmrtion of tlio 
lacrimal gland in all ca.ses of extirpation of the lacrimal sac which arc done 
under general anesthesia. 

OPERATION.—The lid should he held in do\ihle eversion. This is best 
accomplished by the use of the Lhrhardt lid forceps. It may bo held less con¬ 
veniently by the use of a bone spatula and fixation forceps. Make an incision 
extending from the outer canthus toward the inner eanthus about in. in 
length (Fig. 109). As a rule, the position of the'gland can easily be detected by 
n rounding elevation which presents itself on everting the lid. On completing 
the conjunctival incision the thin eaps\ilc surrounding the palpebral portion 
of the gland comes into view and the conjunctiva is readily separated from 
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this membrane. Grasp the gland with the fixation forceps and dissect out 
carefully with the scissors*(Fig. 110). In excising this portion of the gland 
the ducts which are embedded within it arc resected, and the result of this 
operation in reducing epiphora is duo more to the resection of these ducts than 
to the removal of the gland tissue proper. The conjunctival wound is closed 
with 2 or S fine gut sutures. Excessive dryness of the eye docs not occur 
following this operation. 


OPERATIONS ON THE ORBIT 

BUBOICAL ANATOMY OF THE OBBIT 

The orbit is a hony cavity for tin; lodgment of the cvchall, with its mus¬ 
cles, nerves, vesseds, and fascial attachments, lacrimal ghiml, lacrimal sac, and 

oihital fat. In shape it is aii 
imperfect pyramid, with a 
depth of from 1 t(j di/o cm., 
with its apex at the optic 
forammi and its base at the 
orbital margin. The .axes of 
the orbital cavities diverge, so 
that the iimcr walla of the two 
cavities ai'C practically paral¬ 
lel. 

The roof is f o r m e d 
largely by the orbital plate 
the frontal hone. .\ small 
portion of the roof at the apex 
is fonned by the leaser wing 
of the frontal hone. A small 
the frontal aimis is a part of 
the antc'rior portion of the 
roof of the orbit. T’hcse 2 
cavities are sc'paratcdby only 
a thin plate of bone. 

The trail of the or¬ 
bit is formed by a sTiiall por¬ 
tion of the nasal process of the superior maxillary bone, lacrimal bone, oa 
planum of the ethmoid, and body of the sphenoid. The lacrimal bone and os 
planum of the ethmoid separate the orbital cavity from the ethmoidal cells and 
are verv thin, sometimes even perforated. 

The floor of the orbit slants downward and outward from its inner border. 
It is formed largely from that part of the superior maxillary bone which 
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covers over the maxillary antrum (antrum of Higlimoro). A small portion 
of the malar bone enters into tlio formation of tbo anterior part of the floor, 
and the orbital process of the palate bone forms a small part of the floor at 
tbo apex. 

The external wall runs from the apex forward and outward to the orbital 
margin. It is formed from the gi'eater wiug of the Hjtheuoid aud the malar 
bone. It is eom])aratively thick and protivtive in cliarai’ter and separates the 
orbital cavity from the teim)()ral fossa which lodges the temporal muscle. 

The orbital margin is heavy and ])rominent aud is made up of the frontal, 
malar and suj)erior maxillary bones. 'J'o this jiromiueiit bony margin is at¬ 
tached the tarso-orbital fascia, which separates the tissues outside tho orbital 
cavity from tho.se within it. 

In the outer forward part of the orbit, just internal to the external angu¬ 
lar jjrocess of the frontal bone, is the larriinal fossa, a depression for tho 
reception of the lacrimal gland. At the anterior extremity of the nasal wall 
is the lacrimal groorr for the lacrimal sac. 'I’lie anterior jiortion of the gro<ivo 
is formed in the strong nasal process of the superior maxillary bom', while 
the posterior portion is formed in the laerinnil hone, which is as thin ns an 
eggshell. Tho lacrimal groove; is <*ontinnons helow with the lacrimal (ainal, 
which communicates with the inferior meateis <tf the nose; near its ant,(;rior end. 

The optic foramen at the a])ex of the orbit is about ft mm. in diameter, 
and allows the passage; of the optic nerve and tin* o])hthalniic artery, which 
furnishes the blood sni'jtly for the structures in the orbit. The optic eom- 
mis.snre and nerve lie in contact with the wall of the s])henoi<bil sinus, and tho 
nerve is in close anatomical r(;lationshi|) with the jxisterior ethmoidal (;e;llH. 
This is of the utmost sui'gieal im|iortanee in both nasal and ojththalmic sur¬ 
gery, as infection in these; ace-cssory nasal cavities may haul to intliimmatory 
involvement e)f the: optic ne-rve and conse-c]ne;nt blindne-ss. I'he; eeptic ne:rvo ia 
attached to the eyeball a little to the; nasal side e»f its posterior pede, apprejacb- 
ing the eyeball in a curved manner and alleiwing, thrmigh its laxity, free 
movement of the eye. External to the optie; feeranie-n is the sphrnoulal fissure 
tlirenigh which pass the thirel, fourth, the ophtluilmie elivision of the fifth, and 
sixth cranial nerves, sympathetic nerve anel ojihthalmie; vein. The thirel, 
fourth, and sixth nerves are motor nerves for tho snpiily eif the muscles of tho 
eyeball and elevator of tho upper lid, while the ophth.almic division of the 
fifth supplies sensation for the ocular structures. The sphenomaxillary fissure 
is longer than the sphenoidal fissure but of le.ss surgical importance. It is 
formed at the outer boundary of the posterior portion of the floor of tho orbit. 
It allows the passage of the superior maxillary nerve which pierces the floor 
of the orbit to emerge below the orbital margin from the infra-orbital foramen. 

Tho eyeball with its fascial covering (Tenon’s capsule) rests in orbital fat 
in the anterior part of the orbit. It is almost a perfect sphere with a diameter 
of a little less than 1 in. (2.3 mm.). Tho movements of tho eye are governed 
by 6 muscles called the superior rectus, inferior rectus, internal rectus, oxter- 
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nal rectus, superior oblique and inferior oblique. The 4 recti have their origin 
at the apex of tho orbit around the optic nerve and diverge as'they pass for¬ 
ward to their insertions in tho sclera about G mm. from the margin of the 
cornea. The superior oblique also has its origin at the apex of tho orbit, and 
passes forward along the supcronasal angle of the orbit almost to the orbital 
margin, where it passes through a pulley of fibrous tissue, aud changes its 
direction so as to pass downward, backward, aud outward for its insertion to 
tho eyeball behind the ccpiator. Tlic inferior oblique muscle rises from the 
floor of tho orbit close to the orbital margin just external to the opening into 
the lacrimal canal. It passes backward, outward, and upward for its insertion 
to the eyeball a little bebind tbe equator. Tho elevator of the upper lid (leva¬ 
tor palpebruj superioris) rises at tbe apex of tbe orbit a little above and in 
front of the optic foramen. It spreads out as it passes forward near tho roof 
of the orbit and is inserted by a broad tendon into the upper border and the 
anterior surface of tbe tarsal cartilage of tbe upper lid. 


mOISION OF THE ORBIT 

Explocatory Incision.—Incision of tbe orbit abuo.st always calls for gen¬ 
eral anesthesia. Not uncommonly, the cause of the swelling of the orbital 
tissues, as manifested by cxopbtbalnios, is a puzzling condition. The surgeon 
is justified in making as free an incision as may be necessary in an attempt 
to find the cause, which may be a pus collection, bcmorrliagc, cyst, accessory 
sinus disease, beiiign or malignant tumor. 

Incision for Orbital Cellulitis or Abscess of the Orbit.—Usually infection of 
tbe orbit, resulting in abscess, is due to a rupture of tbe orbital wall and 
escape of pus from the frontal, ethmoidal, sphenoidal, or maxillary sinus. Tho 
most common rnj)tiire8 arc from tbe anterior ctbmoidal cells iind frontal sinus, 
through tho thin bony partition wbicb separates the frontal and ethmoidal 
cavities from the orbit. The; periosteum may or may not be ruptured. 

Tho position of tho incision for abscess of the orbit must be governed by 
tbe probable location of the pus collection. It is sometimes impossible to 
make out the exact situation of the orbital abscess and sometimes the pus is 
not localized. The incision should bo made close to the wall of the orbit so 
na to avoid injury of important structures. It would be better to avoid incising 
on tho nasal side on aocount of tho liability of injuring the superior and 
inferior oblique muscles, but, unfortunately, the pus collection is most liable 
to be near these muscles, and best drainage is procured by making tho opening 
on the nasal side. Injury to the levator palpebra: superioris with consequent 
ptosis may follow an incision above tho eyeball and this should be avoided if 
possible. * 

Careful probing usually reveals the cause of pus collection for which an 
incision has been made. It is most commonly ethmoiditis or frontal sinusitis. 
It is evident then that incision aud drainage of the orbital abscess is usually 
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only a temporary means of ollc^atin^ a daiip^rous condition, and a more radi¬ 
cal procedure on the accessory siiuisos or bone of tlie orbit, must follow before 
healing will take place. Such an oj>cration is usually within the realm of 
the nasal surgeon rather than the oplithahiiic surgeon. 

After incision of an orbital abscess tlie wound should be kept open with 
gauze or drainage tube, and a large ^^l't gan/e dressing should be kept on. 

Incision for Tumors. —Karely, small encapsulated tninors situated in tho 
fore part of the orbit can be removed throngh a simjtle incision in'tlu' skin near 
the orbital margin. The opening should be large enough to enabh* IIk* snrgvion 
to work with freedom and not. to in jtirt' nnnecessarily either the tumor or orbital 
strnetures. Attemjits to remove Inmors in this way often result in failures and 
ninst be followed by a more radical jirocednre, sneb as exenteration of tho 
orbit or KriiiihMii's o])eration. Ilefore sewing the wound it is well to bo sure 
that all bh'cding has been stojtped to avoid hematoma. TIu* lai'so-orbital fascia 
should be sutured with catgut before closing the skin wound. 

Foreign Bodies in the Orbit, h'oreign bodies which ]ienetral(‘ into the or¬ 
bital tissues are nsnally pieces of wood, stone, or metal, and unless tin; hxaition 
is manifest the X-ray shonhl be resort('d to for the exact localization. It is 
often wis(!r to allow non-infecled foreign budics to remain in tln‘ orbital ti.ssncs 
than it is .to attcmiit to remove them. Pieces of metal have been carri(*d in 
tho orbit for many years witlnait any barm, and their removal is often 
hazardous to tin? eyeball. 

The location and dejitb of the incision and manner of removal of a for- ' 
cign substance in the orbit must be governeil by the character, size, and |)oai- 
tiori of the bo(ly. It is .seldcnn that the electromagni’t is of service in delivering 
foreign bodies from the orbit, yvbercas it is of utmost Viilne in ih^livci’ing them 
from the eyeball. If a forc-igii body has carried a virnlent infection into the or¬ 
bital tissues, removal shonhl Im; performccl as soon as ])ossible and drainage 
maintained until the wound is closed. 


SEONLEIN’B OPERATION (OSTEOPLASTIC RESECTION OF THE OUTER WALL 

OF THE ORBIT) 

This operation y\’as designed for the removal of orbital growths, particu¬ 
larly retrobulbar tumors, without sacrifice of the eyeball. The opciration 
may be performed also for the removal of foreign bodies in the orbit. In 
this operation a large part of the orbital wall with its fleshy attaehments is 
hinged back so as to expose the orbital tissues, and aftcir removing tho tumor 
it is sewed b.ack into position. General aneath(?sia is always administered. 

INSTRUMENTS. —Scalpel, tooth forceps, anatojiiii-al forceps, fine dissecting 
scissors, h^'y blunt scissors, hemostats, periosteal elevator, chisel and mallet, 
fine saw, bone forceps, retractors, probe, nccdlc-bf)lder, gut and silk sutures. 

OPERATION. —The first step is the incision of the soft parts (Fig. 112). 
This is curved with its convexity forward. It starts about 1 cm. above and 
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behind the external angular process of the frontal bone and ends about the 
middle of the zygoma, eurving forward to the orbital margin. This makes a cut 
about 7 em. long. The upper portion of the incision extends into the temporal 
muscle, but not to the bone, while the middle and lower portions should extend 
to the bone. 

Next the periosteum is incised along the outer margin of the orbit, and 
with a!n elevator is separated from the external wall within the orbit. When 

the sphenomaxillary fissure is 
reached a probe may be placed in 
the anterior end of the fissure and 
kept there as a guide. 

The next step is the cutting of 
the bone. This may be done cither 
with chisel and mallet or with a fine 
saw. The first incision passes 
through the base of the external 
angular pro(!csa of the frontal bone 
a little above the frontomalar suture 
and is carried downward and back¬ 
ward to the sphenomaxillary fissure 
at about its middle. The second 
incision starts about!! em. below the 
first, and is carried through the base 
of the orbital process of the malar 
bone to the anterior end of the 
sphenomaxillary fissure (Fig. ll.'i). 
Then with a pair of strong blunt 
scissors the incision is extended 
along the tissue of the sphenoidal 
fissure to the posterior end of the 
first incision. These two incisions form a wedge with its apex at the spheno- 
maxilhiry fissure and its base at the orbital margin. 

Now the wedge of bone with the soft parts is hinged back out of the way 
and held there with retractors. A horizontal incision is made with scissors 
through the periosteum, which has been elevated from the external orbital 
wall. .This cut may be made along the upper or lower border of tlie external 
rectus muscle and the two flaps of the periosteum arc held open with retractors. 

If tho tumor is to the temporal side of the orbit it may present at once; 
if not, the external rectus muscle will have to be held aside or cut. If it is 
divided, a gut suture should lie introduced into each of the severed ends and 
these same sutures may be used for bringing the ends together lat# on. The 
growth is brought into view by holding tho wound well open and throwing 
good illumination into the cavity. Caro should bo taken that all of the tumor, 
without unnecessary injury to the normal structures, is removed. If it is 
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OPEHATJONB UPON TIIK MAK AM) TIIK AD.IACKNT STltllCTUUEB 

T. L. S \1 MU 1!S 

It is iiiv iiik'iilidii to consider in tlic I’ollowini: nrliclc IIk* coniinoncr mir- 
gical (lisonscs of the ear and (lieir eoni|diealions wliieli oeeasionallv fall to tliO 
lot of the uc'iieral snri;eon; and it is for his h(d|) and miidanee, as well iih for 
the sjieeialist, that the followini: paires are intended. 

Kor an int(dlifient appreeiation id' the various indications for the opera¬ 
tions nj)on the ear. and its adjaeiait stnieinres, a knowled^fo of the normal 
and patlioloi^ieal ajipearanees of the drum nieinhrane is ahsidntcdy necesHary. 
The proper scope of the oj)eralive procedures can only he eorreetly e.stiinatc(l 
by a eand'iil physical examination of the memhrana tyin|)ani, auditory canal, 
and mastoid process, and in many instances .siippleinentc'd by a fnnetional 
examination of its aiiditorv and static aetivitv. 


DIAGNOSIS OF AURAL INFLAMMATION 

HISTORY AND GENERAL CONSIDERATION OF SYMPTOMS 

History.- The history of a patient milTerinfr from a poHsiblo Htirgical 
disease of the ear should always he taken. It not infreipiently jiives valliablo 
aid toward inakin^^ the diajino.sis and enables tin; examiner to conduct his 
physical e.xainination more int(dliirent]y and with ^;reater expedition. 

The followinj: jioints should be elicited: 

1. Chief complaint. 

2. Onset and predisposiiiL' cause. 

3. Duration of attack. 

4. Previous attack.s. 

5. I*ain: Location, chariictcr, duration, how increased, when at its worst, 
insomnia. 

fi. Aural discharpe: Amount, character, odor, duration. 

7. Chills: Present or absent. 

8. Nausea, vertigo and dizziness, vomiting. 

9. General health. 
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Thus, by inquiries about the duration * aud previous attacks we are 
able in a case of mastoiditis to infer whether it is an acute attack or 
^•an acute exacerbation of a chronic case, and frequently by well-direct¬ 
ed questions regarding the discharge wo can gain valuable infonna-^, 
tion regarding its chronicity. These facts are important, for, as will 
,be seen later, they have a direct bearing upon the operative procedures 
involved. 

Pain.—Pain is a most important symptom. It is usually expected at the 
onset of an acute otitis, while pain reappearing or occurring later in the 
course of the disease usually means an involvement of the mastoid or adja¬ 
cent structures. 

Pain in aural disease is of two kinds: Pain in the car itself, of a shooting 
or throbbing character; and a general headache, dull or severe, localized or 
general. The occurrence of severe headache in a case of mastoiditis usually 
indicates that the limits of the process arc not confined to the middle ear and 
• mastoid process. Postoperative headache, if severe and of any duration, and 
if unaccounted for by a local condition, such as a cellulitis of the wound 
or erysipelas, portends as a rule involvement of the cranial cavity. On 
the other hand, the elicitation of the absence of pain is not always of 
equal value, for serious intracranial conditions can occur without this 
symptom. 

Chills. —Chills, if unexplained by the causal disease at the beginning, 
indicate as a rule an extremely vicious and rapid invasion of the mastoid 
process or the formation of a thrombus in the lateral sinus. Likewise, chills 
occurring after operation and accompanied by a marked rise of temperature 
usually indicate the onset of a complication such as pneumonia, erysipelas or 
a sinus thrombosis. 

Hausea, Vomiting, etc. —Marked nausea and vomiting, vertigo or dizziness 
occurring at the onset or during the postoperative course, lead us to suspect 
the brain or labyrinth. 

FHYSIOAI. EXAMINATION OF THE EAB 

The patient is most conveniently examined in a sitting position, with the 

in question turned toward the examiner. Both cars should always be 
ilOUtmined. The recumbent position of the patient adds considerably to the 
difficulties of the examiner, and is used only when the general condition of 
the patient contra-indicates the upright position. In the upright position, if 
a'hiad toirror is used, the source of illumination should be on a level with 
and slightly behind the patient’s car, and so placed that the angle formed by 
. I^e lig^t, the head mirror of the exiuniner and the ear to be examined is one of 
: 45 degrees. 

For . office or hospital work a special electric light (Coakley-McKenzie) 

' or an Argand gas burner on an adjustable bradret is advisable. For exam- 
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ining patients in the recumbent position, and for occiuidnal exaininatioiu 
in the home of tlio patient, nn electric headlight with a pocket battery (Wap- 
pier Elec.) has been found most convenient by me. In the ahsenco of this, 
pther sources of illumination may bo devised. 

Instruments.—The instruments necessary for a routine examination of 
the meinhrana tympani arc: 

1. Set of car specula, Gruber or lloucheron pattern. 

2. Cotton applicator. 

3. ^kfctal car syringe. 

4. Small angjilar forceps. 

The head mirror, if used, should be about .‘5 in. in diainctor, with a fairly 
large hole in the center in.) and fastened to a leather or wood-fiber ad¬ 

justable head band by a doiihle hall and s(K*kct joint. 

The aural syringe should lx* ot metal, with a tight hut smoothly running , 
pjungcr. 

Syringing.— .Ml solutions, normal salt, boric acid or hichlorid 1 ;.'),0<)0, 
used in the car, should he comfortably warm. 'I'lie temperature in each case 
should he tested by first syringing lh(“ outer jiart of the auricle and following 
the wishes of the ])atient. ’I'hc most comfortahli! temperature will nsually 
be found to he about 11)4'^ F., and this tcnip(;ra(ure can conveniently be used 
in small children. If a thermometer is unavailable, the solution should be 
made so as to he jiist comfortuhly warm when syringed on the hare forearm 
of the e.xaminer. 

Syringing is a most elficiciit means of removing discharge and detritus 
from the canal, as a prclimimiry to careful inspection of the drum, and if 
performed in the following manmu- will lwi found far more eomfortahlo than 
the \iine-honored method of wiping out the canal by a wisp of cotton on an 
applicator. In the majority of instances the drum jiicturc, hitherto rendered 
indistinct and ob.scure by the di.scharge or detritus, will l)ecome clean-cut and 
typical. 

It should be performed iu the following manner: The patient’s head 
should he slightly tilted so that the horizontal plane of the canal is diroclod 
outward and upward. 'I'lio syringci is filled with the; warm solution, and ita 
tip held directly upwai;d *tnd all air expelled. It is then laid gently in the 
entrance of the canal and the canal slowly filled. When filled, more force 
can be used so that the rct\irn flow washes out the discharge into the basin held 
beneath the ear. This is repeated stweral times until the return flow is clear. 
The patient’s ear is then tilted downward, and the fluid remaining in the 
canal allowed to run out. If any remains at the time of examination, it can 
be gently absorbed by a wisp of cotton upon nn applicator. If the air is not 
expelled from the syringe, or if a stream of fluid in impinged forcibly against 
the drum head, the physician will cause considerable pain or discomfort 
Gontlcness should be the key-note in manipulations about the ear. The im¬ 
portance of carefully cleaning the car in this manner cannot be overestimated, 
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for if 80 done, iilany mistakes in diafjnosis will be avoi<led. Its omission- is 
an error seen only too frequently. 

Introduction of the Speculum.—In usinfj the speculum, the largest that fits 
comfortably into the patient’s ear should bo taken. Pain is caused by at- 
temptinj^ to force a large spetuibuu into a small auditory canal; and if the 
examiner uses too .small a speoilum, ho will deprive himself of an adequate 
view of tho drum head. 

The speculum is inserted in the following manner: To straighten the 
canal tho auricle is pulled upward and backward in adults, and downward 
and backward in infants, by the lingers of the left hajid, and the .speculum 
inseited snugly as far as it will go, with a gentle rotatory movement. The 
speculum is thou grasped by the thumb and index linger of the left hand and 
tho auricle maintained in the .same position by the index and middle fingers, 
now leaving the, right hand free for the use of instruments or other manipu¬ 
lations. This procedure, should be easily and comfortably acssmiplished unless 
the canal is swollen and teiidcu-, due to a fiii-uncle or a dill'iise inilammation. 
In cases of furuuctilosis, it is often impossible to insert tin; smallest s|)cciila so 
as to gain a view of tlm dnim without tin; aid of an anesthetic. 

Examination of Membrana Tympani and Auditory Canal.—The snrgc'on 
should learn to recogni/.e the following conditions: 

1. Normal drum membrane. 

2. An acutely inllamed drum mcmbraiH!, requiring incision, i. c. redness 
and bulging. 

3. Sagging of the po.stcrior-superior quadrant of the canal wall adjacent 
to tho diMim. 

4. A furuncle on the wall of the ear. 

5. Exostoses on the canal wall. 

C. Evidences of chronic .su])puration, i. e. large perforations with thick¬ 
ened edges, polyps and graimlation tissue, remnants of the ossicles. 

Lack of space prevents mo from entering into a lengthy description of 
tho various appearances of the drum mcud)rnne. Indeed no ade<]nate de¬ 
scription can be written, ddic surgeon nuist familiarize himself with the 
appearances by repeated examinations. However, I desire to give a few of 
the salient points. 

1. NORMAL DRUM MEMBRANE.— The points to be recognized are: (a) 
its pearly gray color; (b) its transluccncy; and (c) the normal landmarks 
seen on its surface. Tho most prominent landmark is seen at the upper and 
anterior part of tho drum as a ]iearly white dot, the short jyrocess of the 
malleus; in acute inflammations this is the first landmark to disappear, and 
in a subsiding inflammation the first to reappear. Extending downward and 
backward to the center of the drum is a white lino, the long process or handle 
of the malleus. About this center is an opacity called the umho, while ex¬ 
tending from the umbo, almost, but not quite to the periphery, is seen a light 
reflex, “the cone of light.” Further extending from the periphery to the short 
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process ore seen 2 folds, the niitorior inid jmstorior folds. ■ Of those the pos¬ 
terior is the more prominent and is soinetlines mistaken for the hnndio of 
the malleus, 'rhese folds divide tlie dniin inenilnane into 2 portions, that 
above called /ShrupncU'ii membranf. and tlie jiart Isdow. the memhmna vi- 
brdns, or the- vibrotinp part of the nienilnaiK'. 

2. ACUTE INFLAMMATJON OF TJIE DltUXl M EMHltANE. - I nstead of 0 
pearly {U'ay, the inenihrane assnines a jiink or red eidor. This tirst begins as 
a reddish blush in Shrajniell's iiiendiraiw, and extends downward, posterior 
to the handle of the nialleiis, and soon eovin-s the I'litire drum niemhrane. In 
the severer eases, Inthiin;/ soon follows. 'I'liis hnleine is not jierfeetly symmetri¬ 
cal like tlie outer surface of a liemisjih('re. lint the upper and posterior jiart of 
the inenihrane is .seen to stand outward (nearer the examiner) and over 
the anterior and inferior ]iortion. In eases where the jiroeess is of long dura¬ 
tion, the drum takes on a thickened soggy a)i])earanee, whieh, to the experi¬ 
enced observer, is ipiite eharaeti'i istie. 

3. SAtSGJNtl OF TIITi CANAL WAI.L, 'I'liIs should always he looked for 
in a ea.se of any duration, and in e\eiA ease of snspei-ted niastoiditis. ff 
present, it is a valuable and enlightening syniptoni. denoting an I'Xtensioii of 
A purulent iiithmmiation into tin* nnistoid antrum and adjaeimt eells, and in 
the vast majority of instances forms a jiositive indication for a mastoid ojiera- 
tion.- It jiartly ohseiires the drum membrane, the lower and anterior part only 
being visible. In many eases the njiper ami posterior jiart of the wall seems 
to slope gradually downward and shade insensibly into a ehink of drum 
membrane at the anterior and innermost jiart of the etmal. 

4. FUKUNCLE OF THE AUJHTOUY CANAL. 1 nsjieet ioll of the outor 
canal wall nsiially ]iree(‘d»'s the actual examination of the dniiii im'iiihrano, 
cither before or after the introdnetion of the speeiiinni. 'I'he swelling of ,a 
furuncle may he seen, or its preliminary staae may he detected by the determi¬ 
nation of a spot of loealizeil tenderness along a canal wall. 'I’liis is ac.coyi- 

.plished by the jiassage of a larae hhmt jirohe along the canal walls, using 
moderate jiressiire, introducing the jirohe and drawing It siiccessividy, from 
within outward, over the siijierior anterior inferior and jiosterior eaiial walls. 
This is a valuable diagnostic ]ioint, for a patient will wince and eomjilain 
of pain when the site of the fiinmele is reached. 

6. EXOSTOSES. -lOxosto.ses have the following characteristics; They arc 
rounded or oval swellings on the canal wall, especially at its anterior and 
superior part, near the drum. \\'lien touched with a |)roho they give a stony 
resistant feeling, which distinguishes them from an inflammatory or cystic 
swelling. 

6. CHRONIC SUPPURATtON OF THE MIDDLE EAR.—Tt 18 not always 
easy to diagnosticate chronic ."iippiiration from examination of the drum, but 
the presence of polyps or granulation tissue, large perforations with thickened 
edges, together with a fetid odorous discharge, makes ns practically’sure of 
the long duration of the process. 
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Examination of the Mastoid Prooen. —Upon inspection is noted the 
eral shape of the mastoid process, anj redness, swelling or obliteratu 
the postauricular fold. Pus beneath the mastoid periosteum gives a chan 
istio picture. There is a fullness of the postauricular tissues, the postau 
lar fold, which marks the junction of the auricle with the mastoid bot 
obliterated especially at its upper half, and the auricle itself is disp. 
downward and outward. This indicates either a furuncle of the canal 
has burrowed backward, or a mastoiditis that has perforated the ma; 
bone itself. 

MASTOID TENDERNESS. —Tn acute middle ear and mastoid disease, 
mastoid process should be examined carefully and systematically for 
presence or absence of mastoid tenderness. The right hmid is used for 
amining the loft car of the patient, and vice versa. With the fingers of 
examiner resting lightly on the patient’s neck, the following points are fir 
pressed with the tip and hall of the thumb. 

1. Over the mastoid antrum. 

2. Over the posterior bony canal wall. 

3. Over the mastoid tip. 

4. Over the entrance of the mastoid emissary vein, which lies along 
posterior border about l|/i in. from the mastoid tip. 

' If necessary, firm pressure should bo made over the bone and the o 
parison should always be made with that of the opposite side. It should 
remembered that in certain nervous individuals tenderness may be clici 
from a sound mastoid. In this procedure care must be taken not to invol 
tarily move the auditory canal, for in cases of furunculosis so doing may ca 
the patient to interpret the tenderness of the canal as mastoid tenderness. 

Tenderness in front of the tragus and upon movement of the audit( 
canal is usually elicited in cases of furunculosis. 

*- 

FUNOTIONAI. EXAMINATION OF THE EAB 

Acute suppurative cases of the car and mastoid shoidd be roughly test 
each day with the voice and watch. An increasing deafness usually im 
cates that the disease is progressing; on the other hand, steady improveme 
in the hearing indicates usually that resolution has begun. 

Before operating on any chronic suppurative condition of the middle ei 
or mastoid, the condition of absolute deafness should be determined ar 
the reaction of the semicircular canals obtained. In no other way can v 
eliminate a latent disease of the labyrinth (see Labyrinthitis). 


OBMSBAL AIDS TO DIAONOSIB 

1. 'Smears of Aural Discharge. —A knowledge of the infecting mien 
organism is often of extreme value in deciding for or against an operatioi 
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in the aouto cases. Formerly cultures were taken, but these were found to 
be nearly always mixed infectious. It has now been clinically found that 
equally valuable information may be obtained by examining smears of the 
aural discharge. The prcdnniiuating organism in the smear of the auQil dis¬ 
charge is usually found in the mastoid pus (obtained at operation) in pure 
culture. The streptococcus and the streptiK'occns mucosus capsulatus cases are 
the most severe. 

The streptoroccus iimcoaus may eniise ffrnve ih'structioii of the teiiiimrni bone 
out of oil proiX)rtir>n to the elinienl syiiiptoiiis, iiiiil I believe it ii souiul siirfficul priiioi- 
•ple to openite on all eases of streptoeoeeiis iiiik-osiis inf^'etion of the iniiblle car ami 
mastoid which do not, within a week after the first paracentesis, show a steady improve¬ 
ment. 


2. Blood Connts.—In uneomplieated cases of mastoiditis the blood count 
is usually normal and is not of miicli help in deciding for or against operation. 
However, in certain cases the absence of an abnormal count is of help in ruling 
out a complication (sinus thrombosis, meningitis, jnieumonia, etc.), liacon, 
however, believes that a rising polynuclear count in a ease of mastoiditis usually 
indicates that the case is, or will become one wbich sbotild he operated upon. 

3. Blood Cultures.—Positive blood cnittires an; of great aid in the diag¬ 
nosis of sinus thrombosis, provided other sources of positive cultures outside 
the car can be excluded, and in cases where the diagnosis of sinus thrombosis 
has been established they form one of the imlications for the resection 
of the jugular vein. Negative blood enltnres have no diagnf)stie value. In 
the majority of instances, ear disea.se plus a positive eultiini means a sinus 
thrombosis if other sources of positive culture can he excluded with cer¬ 
tainty. 

4. X-ray.—X-rays of the mastoid have now been pc'rfectcd so that in eoti- 
junetion with the clinical symptoms they give valuable infonnation as to the 
pathological prtxicss within the mastoid. The shape, location, and character 
of the cells in the mastoid may also be determined, ajid valuable information 
may ^ elicited before operation as to the l(K*ation of the lateral sinus. 'I'lieir 
greatest value is in differcntiiition between cases of furnneiilosis and mastoidi¬ 
tis which show swelling and edema behind the ear, and in which a view of the 
drum cannot be obtained. Pus in the mastoid is indicated by an abnormal 
cloudiness or shadow together with a blurring of the ecdl outlines. Unfortu¬ 
nately, to get good mastoid X-rays it requires an expert oi)erator and one skilled 
in its special technic. 


HTBZNOOTOMT OB INCISION OF THE MEBIBRANA TTUPANI 

This operation is of immense importance in the cure of acute otitis media 
and acute mastoiditis. 

' 8B 
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Indioatioju, —1. In acute otitis media, when the iuempraiui tjnupani is 
red and bulging. 

2 . In acute otitis media, when the drum is red and the patient suffers 
lever^ pain. 

3. In acute otitis media, when the mastoid symptoms are present. 

4. In subacute catarrhal otitis media, when fluid (mucus) persists in the 
middle ear. 

6 . In cases of otitis media, where resolution is delayed by obstructed 
drainage. 

6 . In acute exacerbations of chronic otitis media, where pus is retained 
in the attic or atrium. 

Anatomical Considerations.—In a drum needing incision the normal land¬ 
marks (see page 94) of the membrane arc obscured, but their position in the 
upper and anterior portion must be remembered and avoided. Tt mnst also 
be remembered that the drum is placed, not at right angles, but obliquely 
to the long axis of the canal, and that the upper part of the membrane is 
nearer the operator than the lower part. The inner wall of the middle ear 
is about 2 mm. internal to the drum membrane, and this, at its posterior part, 
contains the foramen ovale and stapes above and the foramen rotundiim below. 
These apertures are usually* protected from injury by the overhanging ledge 
of the posterior canal wall. Through the upper part of the middle ear runs 
the chorda tympani nerve; its injury is occasional and trifling. It must like¬ 
wise be remembered that Prussak’s space is almost entirely shut off from 
the atrium or lower part of the middle ear, and when drainage of this area is 
necessary the incision must be carried above the posterior fold and well into 
the membrana flaccida. Occasionally the jugular bulb lies exposed in the 
floor of the middle ear and rarely, by a dehiscence in its canal, the facial 
nerve is separated from the posterior and inner part of the middle ear cavity 
by a fibrous membrane only. These anatomical anomalies are rare and need 
not bo taken into serious consideration. In general then the posterior and 
lower portions of the drum membrane are available for incision. 

Instruments.—The instruments necessary are: 

• 1. Aural specula. 

2 . Sterile cotton swabs. 

8 . Small dull ring curct, Paeon model. 

4. Aural syringe, small pus basin. 

Paracentesis knife. 

6 . Sterile cotton. 

7. Sterile boric acid solution. 

8 . Electric head light or head mirror. 

The knife should have a narrow blade ^ in. long, and a shank and handle 
of about 6 in. The blade and handle may be in one straight line or the ab nnlr 
.and knife may be seA at ah angle of 46° on the handle. Some otologists believe 
"that with the angular knife they can better see the line of the indaion. 
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Anathetio.— Hyringotomy is extremely .painful, and unless tliere is qpme 
strong contra-indication this operation should always he performed under a 
general anesthetic. For adults nitrous oxid ia.preferable; for children, ether 
administered to the primary stage, or a small amount of chloroform—excep¬ 
tions to this rule being infants under 0 months of age. If the patient is 
under an anesthetic, the operator can proceed witli greater accuracy and 
deliberation. If the operation is attempted without an anesthetic, the operator 
must be content with an inaccurate and hurried stab at the drum membrane, 
and no matter how great the patient’s fortitude and no matter how firmly he 
may be held, a flinching movement of the head ia unavoidable. 

As a poor substitute, and as a means of lessening the pain when the gen¬ 
eral anesthetic is not obtainable, a fresh 4 per cent, solution of cocain in equal 
parts of anilin oil and !).^ j)er cent, alcohol may Iw used as a local anesthetic. 
A pledget of cotton is saturated with this solution and packed gently against 
the drum. This is allowed to remain for 10 minutes, (’are must bo taken, 
in cases in which there has been a previous incision or a largo perforation, 
that the solution docs not run down the custachian tube into the throat and 
cause acute cocain poisoning. 

It is beyond the province of this article to discuss the various merits of 
ether and chloroform; from the standpoint of the oi*erator thcro is no choice. 
Frequently in children, especially in the neighborhood of Now York City, 
aciUcly inflamed drums, requiring incision, are seen, which are simply part 
and parcel of a severe infection of the entire respiratory tract, i. o. pharynx, 
trachea, bronchi, and lungs. At the onset, signs in the lungs arc indistinct, 
only to develop later. 

On this account I have bc(>n in the habit of usinK chloroform instead of ether, 
unless the luiias can Ik* ride<l out with certainty. While ])crhaj)H, on Rciicral theoretical 
g^uiids, the routine adiiiiiiistrntioii of ether would he safer, 1 have never seen any 
ill effects from the use of ehloroform in this coiiiuHjtion, when administered slowly, 
with plenty of air and by a competent anesthetist. In either case only n small amount 
of anesthetic is necessary. 

Preparation.—The instrumenta, with the exception of the knife, must he 
sterilized by boiling. The knives arc sterilized by dipping in liquid phenol 
and then in alcohol. 

It is impossible to render the auditory canal sterile. It may be efficiently 
cleansed by syringing it with a warm boric acid solution and drying it gently 
with sterile cotton swabs. Further efforts at sterilization are inefficient end! 
unnecessary. 

Line of IncisioiL —^This should be a curvilinear incision, beginning .below 
at the most dependent part of the drum, and hugging fihe posterior border, 
extending upward to the posterior fold, and if Shrapnell’s membrane is in¬ 
volved, throu^ the posterior fold well into Frussak’s spaoe. In eases of 
mastoiditis, where there is drooping of the posterosuperior canal wgll, at tbe' 
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ion Ot tbe -above inciaion, the< blade of the knife ^uld be tnnied 
l|p^ 4 rd and backward, and then drawn outward along the canal wall for the 
dhttance of t/4 in., incising theae tissues to the bone. 

If the operator is inexperienced and if the posi¬ 
tion of the landmarks is doubtful, the drum may bb 
incised from the umbo downward to the Hoor of the 
cnnal. This incision is not ideal, but in the majority 
of cases furnishes adequate and useful drainage. 
The knife should be held in the hand like a pen, the 
blade upward. It should be inserted through the 
entire thickness of the drum membrane and not sim¬ 
ply scratch its surface. Neither should it be inserted 
too far through the drum mid allowed to injure the 
mucous membrane of the inner wall. The curvilinear 
incision forms a narrow flap that, when pushed out-, 
ward by the discharge, gives a larger aperture than 
one iformed by pushing apart the edges of a perfectly straight incision. 
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After the incision there is usually free bleeding, the blood is allowed to clot in the 
canal for 10 minutes and is then removed with the syringe. If .this is not done, it 
tends to remain in the canal and defeat the end of the operation, i. e. free and imme¬ 
diate drainage. After the blood clot is removed, a plug of sterile cotton is loosely 
placed in the ear to be changed as frequently ns it becomes suturatixl with the dis¬ 
charge, and the patient is placed on irrigations of a boric neid or a normal salt solution. 
The ear should be irrigated at first at 3-hour intervals and later less frequently as the 
discharge lessens. 


. Dangers of Hyringotomy_ dislocation of the stapes, perforation ' 

OF THE OVAL WINDOW WITH SUBSEQUENT INVOLVEMENT OF THE LABY- 
BINTH. —The two factors causing this are: (a) tho clumsy inexperienced 
operator; (b) incising tho drum from above downward instead of from bolow 
upward, and carrying tho knife too far inward at tho start, engaging tho stapes 
and tearing it out of the oval window. This danger is remote as the stapes is 
usually protected by tho facial ridgo. 

PERFORATION OF THB JUGULAR BULB FACIAL NERVE OR INNER WALL f 
OP THE MIDDLE BAR. —These dangers are extremely rare and can bo caused 
only by extreme roughness or congenital malformations of the middle ear. 

, FSACTUBE OF THE MANUBRIUM OF THE MALLEUS.—This accident may 
j|i^iWUBed by an inexperienced operator incising the center of the dnim instead 
posterior border. 

OP THE CANAL WALL.— The most frequent mistakes are : (\) At- 
>taW^ng to incise a red abd swollen posterior canal wall instead of the drum. This 
tAilltake occunr when the membrann tympani seems to shade insensibly into the pos- 
canal wall, no li|>e of demarcation apparently visibla .This can usually be 
.avoided as follows: 


' FtrmjKCLE OF TitE AtmitpRr 

i . '' 

Obwnre carefully the juncture of the drum with the floor bf thO 
tad at the posterior part this line will bo seen to curve upward, and an 
aginary semicircular line projected upward from this point will give U8 tho 
posterior border of the drum incinbranc. Kerrisori (3) avoids' this errot 
by searching for tho hammer handle, which is recognized by a linear deprea* 
sioh in the bulging drum membrane, lie then makes his incision mwt. 
posterior to this. 

2. INADEQUATE INCISION OP THE MEMBRANE.-Iuadet]UaW or partial 
incision of the drum membrane. 

In some cases of otitis media, where tlie process has been a slow one tad 
mild in character, the drum becomes considerably thickened. In these, unless 
the operator is careful, ho is apt to incise tho outer layer instead of tho entire 
thickness of the drum. Considcrahlc force is often rctpiired to push tho knife 
through tho thickened drum. Wlicn this lias been successfully accomplished, 
the operator has tho sense of entting through a soft leathery substance into a 
free cavity beyond. 

A short incision is often caused by a prematura withdrawal of tho knife. 

Sesnits: Behavior of Drum after Incision.-No apprehension need bo ex* 
perienced of leaving a pennanent jicrforatlon. 1'ho major part of tho incision 
heals in from 24 to 48 hours, leaving a small opening for drainage, which 
heals later. Severe pain is almost immediately relieved and immediate drain¬ 
age is established. Kc-incision is necessary in a certain number of cases. 


FUBUNOLE OF THE AUDITORY CANAL 

(Olilis Externa Circuviscripta) 

Incision of a furuncle of the external auditory canal is indicated in the 
following cases: 

1. In the stage of abscess as indicated by fluctuation, redness and pouting 
*of the furuncle. 

2. Before the stage of pus formation, where pain is extreme and not 
relieved by other measures. 

A furuncle is an* infection of a sebaceous gland in the fibrous canal wall. 
The bottom of the gland rests almost against the cartilage so that incision 
i^ould be carried down to the cartilage to drain it effectively. Tho extreme 
^taih is accounted for by the rich nerve supply and the unyielding nature of 
the surrounding tissues. I prefer to postpone incision until the stage of 
ahflcess formation, unless forced to do otherwise on account of the extreme pain, 
for nature by that time has erected her barriers of rcsistanw, and subsequent ' 
infection of the surrounding tissue is loss likely. 

Lutnuaents. —The instruments necessary for the incision of a furaRole are: 

1. Those used for examination of the drum (see page 99). 

2. Furuncle knife. This resembles a myringotomy knife, but the blade 
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and shaft are made much heavier to cut through the more resistant tissues. 

, In case of emergency an ordinary myringotomy knife may be used. 

Operative Preparation.—1, The ear is syringed with a warm boric acid 
solution and afterward dried and swabbed out with 95 per cent, alcohol. 

2. An anesthetic is necessary (see Myringotomy). Local anesthetics are 
not efficient. 

Teohnio.—^With the patient under the anesthetic, as large a speculum as 
possible is introduced into the canal until the furuncle comes into view. . The 
knife is then carefully introduced with the edge toward the furuncle until 
the point passes just beyond its inner border. The point is then pressed 
firmly into the furuncle and the knife withdrawn, incising the tissues of the 
furuncle down to the cartilage, opening well into the abscess cavity. The 
small curet is then inserted, the cavity gently curetted, and the “core,” if 
any, of the abscess removed. A small wick of gauze is placed in the cavity and 
a wet dressing (aluminum acetate 10 per cent.) applied to the car and al¬ 
lowed to remain for 24 hours. The dressing is then removed and the ear 
irrigated every 3 hours with a warm boric acid solution. 

Beourrenoe.—There is a tendency for the tissues of the canal to become re¬ 
infected unless the irrigations are kept up for some time, and an occasional 
application of 95 per cent, alcohol made to the canal. It is needless to state 
that the general resistance of the patient should be increased by appropriate 
general treatment. I have found the use of a mixed staphylococcus vaccine 
(stock vaccine) especially useful in the prevention of rc-infcctions. 


SPECIAL OPERATIVE TEOHNIO IN AURAL CASES 

Operating Table.— The usual operating table is too low. For the operator of aver¬ 
age height the table top should bo about 36 in. from the floor. In addition to the table, 
several small sand bags should be available for the adjustment of the patient’s head . 
and shoulders. 

Instrument Table.—This is usually a flat.tftblo about 36 in. by 20 in. On 
this the instruments should bo conveniently arranged in a stated manner. 
When an instrument has been used it is imnaediately cleaned by the instru¬ 
ment nurse and laid in its accustomed place on the table. In this way the 
epOTator can tell at a glance the exact location of his instruments, and the^, 
eeOBumption of valuable time in hunting for them is avoided. 

: Abesthetiit’s Shield,—The following device has been used for the past year 
great satisfaction at the New York Eye and Ear Infirmary. It consists 
igtf .a metal sheet 6^^ in. by 9 in., swung from one end by a metal frame. This 
consists of a horisontal and a vertical portion. The horizontal portion 
is slipped under the pad on the operating table, at the patient’s head, and the 
nietal sheet swung over so that it rests on the patient’s face, with its edge 
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about a# inch in front of the patient’s ear. T^e*" sheet aupporte the tOTrola 
and the hand of the assistant holding the retractor. It gives the anesthetist 
at all times a good view of the patient’s face and lessons the chances of wound 
infection from this source. 

Local Preparation.— 1. Shave the head, inelnding hair for an area of 3 
in. around tho ear. Irrigate the auditory canal with a wanii biclilorid solution 
1:6,000. Nurse’s hands arc now sterilized. 

2. Scrub above area with green soap, sterile water, and then alcohol and 
ether. Flush with a bichlorid solution 1:1,000. 

3. Tampon canal with sterile gauze, apply wet dressing bichlorid 1:2,000 
and usual mastoid bandage. 

WTien the patient has been placed on tho table, tho bandage is carefully 
removed by tho anesthetist without touching the dressing, and tho first assistant 
removes tho dressing, surrounds the field with sterile towels and applies tinc¬ 
ture of iodin to tho operative field.- 

Ordinary Mastoid Dressing. 

1 . Canal packing, fine gauze, Yi in. wide by 0 in. long. 

2 . Jlastoid packing, 2 pieces, '/> in. wide by IS in. long. 

3. Ocsccntic piece of gauze to be placed over mastoid wound. 

4. Flutf gauze, 1 piece, 30 in. by 18 in. 

5. Cotton wadding, 4 in. sqnaro by 1 iiu thick. 

6 . llandago, 10 yds. long by 2 in. wide. 

Sinus Thrombosis (Neck) Dressing. 

1 . Three flat gauze pads, 4 in. by 8 in. 

2 . Gauze roller, 4 in. by yds., containing 0 layers of gauze. 

3. Cotton, 8 in. by 14 in., 1 in. thick. 

4. Two bandages, l.'i yds. by 2 in. 

Mastoid Sponges. —These are convenient for sponging in tho interior of tho 
mastoid wound. They are easily formed by cutting gauze 9 in. 8<piaro. Each 
square is then grasped in tho center and pulled through the fingers, forming a 
narrow piece of irregularly folded gauze. The pieces are wrapped in packages 
and sterilized ready for use. 

Solutions. —The solutions necessary on tho instrument table arc: 

1. Boric acid solution (saturated) in a flat metal dish for cleaning in¬ 
struments. 

' 2. Warm normal salt solution’. 

8 . Adrenalin, 1:1,000 (radical operations). 

Preparation of Operator. —The ordinary operator’s and assistant’s rubber 
gloves, operating gowns, and face masks are suitable. 

Lnstnunents.—FOB SIMPLE MASTOID. 

L Paracentesis knife. 

3. Aural specula. 

3. Aural applicator and cotton. 

4. Syringe (rubber or metal) and pus basin. 
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6. Scalpels (2) kept in alcohol. 

0. Artery clamps (12-18), 

7. Retractors, 2 sharp small 1 in. or self-retaining (Jansen) (Allport). 

8. Periosteal elevator, Langcnbeck’s. 

9. Probes, large and small, grooved director. 

10. Mallet (wood or metal). 

11. Chificls, Whiting pattern, 3 sizes. 

12 . Conges, Whiting pattern, 3 sizes, and 1 small gouge for labyrinth. 

13. Rongeur forceps (4). 

Rayno’s pattern. 

Rrandegee’s pattern. 

Mathiou’s pattern. 

Racon’s pattern. 

14. Carets (12). 

() Sprats or Volkninnn, sizerf 0 to 5. 

<• Richards, sizes 0 to .'i. 

15. Forceps. 

2 plain. 

2 niousc-toothcd. 

10. Scissors. 

1 straight. 

1 curved on flat. 

17. Needles, No. 0 iragcdorn and nccdlc-holdcr (universal), or ]i[ichcl 
clani])s and instriiincnts. 

MISCELLANEOUS. 

0 safety pins for towels. 

Plain and iodoform gauze (5 j)cr cent.). 

Silkworm-gut. 

No. 2 plain gut ligatures. 

Rone wax. 

Extra sterile towels. 


FOR RADICAL MASTOID.—In addition to above: 


1. Flap knives J ^ sharp. 

1 probe pointed. 

2. Whiting retractor or Stackc retractor. 

3. Ynnkauer’s enstachinn curcts (3). 

FOR SKIN GRAFTING. 

1. Pipe*. 

2. Small cotton pledgets rolled in aristol. 

3. Two strips narrow packing, plain. 
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On an extra table: 

1. Skin grafting razor. 

2 . 1 pair graft scissor.H. 

3. 4 glaas slides, 2 in. by 4 in. 

4. 2 spatulas. 

2 teasers. 

2 paekera. 

6 . 1 bowl of warm normal salt solution. 

6 . G towels. 

Adhesive plaster. 

Silver foil. 

Y. Leg dressing. 


FOB LlOATlON OF .IIUU’I.AB VKIN. In addition to mastoid instruments. 


1 . 


2 . 

3. 

4. 

5. 


Aneurysm needle 


No. 2 plain eatgut, several tul)eH. 
No. 1 iodized eatgut, several tul)os. 


Wide iodoform j)acking. 
Long sandbag. 

('igarette drain. 

G e.xtra liemostat.s. 


FOR BRAIX CASKS. 

1. ^lastoid instruments. 

2. G e.xtra bemostats. 

3. llrain knife. 

4. Whiting’s eneepbaloscopc. 
ti. Lrain retraetors (2). 

G. (’igarette drain.s. 

FOR LUMBAR I’UXCTURK. 

1. Luer syringe. 

2. Long nc'C'dles with sharj) stilet, I mm. insid<! bore. 

3. Collodion. 

(Cotton. 

4. Green soap. 

Sterile water, 
lodin. 

Alcohol. 


Preparation for Skin Orafti 

1. Shave area (thigh). 

2. Serpb thoroughly with green soap and water. 

3. Flush with sterile water. 

4. Flush with alcohol. 

5. Flush with bichlorid 1:2,000. 
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6 . Flush with saline. 

7. Apply sterile dressing. 


USE OF INSTBUMENTB 


Mastoid Caret:—Mastoid curets are of two types, the spoon-shaped curet, 
of which the Volkmann curet is typical, and the howl-shaped curet, of which 
the Whiting and Richards curets are examples. 

To do satisfactory bone work curets should bo sharp. 

They must be resharpened as frequent¬ 
ly as is necessary to keep the edges in 
keen condition. Care must be taken 
that they are sharpened by grinding the 
inner surface of the spoon or bowl, and 
not simply by grinding away their ex¬ 
ternal periphery. 


'**1 




Flo. 2 .—Sphatt's Cu- 

• RET. 


To work with a dull curet is tedious to 
tlio operntor and dangerous to the patient. 
This^may seem paradoxical, but the force 
required to make a dull curet do its work 
is a menace to the dura or sinus, should the. 
instrument slip or aceidentally encounter 
one of these structures out of its normal 
position. It is a sound operative axiom in 
doinif mastoid work to use as larpe an in¬ 
strument as can efficiently' work in the 
operative cavity. 

To American otologists must be 
given the credit for the development of 
the technic with the curet and the 
rongeur forceps. 





Fio. 3. —Richards’ 
Curet. 


The curet should not be used to pry away large pieces of bone in a haphazard 
manner, but has certain definite uses which the writer will endeavor to describe. They 
are as follows; 


1. AS A PLANING INSTRUMENT. —This is useful to break down maa^n^ 
of cell partitions where the bone is fairly soft. Examples of this are seen 
in the completion of the initial groove and the removal of the cellular tissue 
from the antrum backward between the knee of the sinus and the dura. Tfie 
work is done with the extremity of the instrument. The curet is held with 
iho bowl toward the operator, and the hand of the operator well up toward 
the top of the handle. The curet is held in the fingers, and the thumb is either, 
braced against the top of the handle or else is aiding the fingers in their grasp. ^ 
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The motion is a hoeing motion, toward the operator, with tight prossiire on 
the bone. This is rapidly and freqnently repeated. It is aeooinplished chiefly 
by the wrist, but partly by a iiioveiiieiit of the lingers. 

2. AS A BOTABY CUTTING 1N8TBUMENT. —It is thus used to remove 



small, projecting piece’s of bone, or is elheif’iit in removing thin layers of Itone 
overlying the vital stnietnres. While not as rapid as the first method, this is 
safer. The enn-t is grasp(‘d ehielly with the index linger ami tlmnd>, tbo 
tips of the other lingers holding the instminent against the thenar eriiinenco. 



Fio. 6.— The Cvbet as a Planinu Insthument—the Em> or the Htiujke. Noto punitlun of ftiven 

and wrist. 


The euret is held at its desired location by the thumb and index finger of 
the other hand, and the bone scraped away by a rapid rotary motion of the 
wrist. Here the side and not the extremity of the cnrt’t does the work. In 
this manner the curet may also be used as a boring instrument, but this 
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should be done sparingly and only by experienced operators, as there is danger 
in penetrating the underlying structures. In this rotatory movemerit, properly 
executed, the direction of the force applied to the instrument is parallel to 
the vital structures beneath the bone, and if the instrument slips, these are in 
less danger of being injured than if the force bo applied directly against 
them. 

3. FOR REMOVING PAI^TICLES OP BONE.—The curct may also be prop-' 
erly used for prying small thin pieces of bone away from the dura or sinus. 

Small pieces only are 
taken away at a time, 
and only enough re¬ 
moved in this manner 
to enable the operator 
to easily use the ron¬ 
geur forceps. 

TYPES. — T h e 
Volkmann caret is 
useful both in the sim¬ 
ple and radical opera¬ 
tions. The curets of 
the Richards type find 
their special field in 
the radical operation. 
The Richards curet is 
made with a heel which can be effectively used as a fulcrum. When used as a 
planing instrument, the face of the curet should be kept as parallel to the bone 
as is possible, and the bone rapidly removed in thin shavings. The intelligent 
use of this instrument eliminates to a marked degi’ce the necessity for a chisel 
in the radical operation. 

By using the bone or fingers ns a fulcrum and by a dipping and upward 
movement, the operator can plane away the bone from the interior’of the 
cavity, working from within outward. This typo of curettage is especially 
useful in lowering the facial ridge, the outer wall of the hypotympanum, and 
in removing the outer anterior wall of the attic. 

Bongeur Forceps.—These instruments are the time savers in a mastoid 
operation. They have one main function, to bite away projecting or ovei> 
hanging portions of bone. The fragment to be removed should be grasped 
firmly by the blades of the’ instrument, and as they are closed the remgeur 
‘ ihduld be prevented from slipping by the thumb and finger of the other hand. 

' The fragment should be cut through cleanly, and there should be no ’wrdneh- 
itig or twisting motioU, as this is liable to extend a line of fracture outside 
the fragment to be removed. Occasionally the rongeur is used as a curet, i. e. 
<»ie blade engaged firmly and the other drawn toward it with a scraping 
motion. To save time the operator should use a rongeur whenever he can 



Fia. e.—M atbiisd’s Ronobdr Fobcbps. 
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safely do so. Tho danger in the injudicious uso of this instrument is' the 
pinching or tearing of the dura, sinus or ncrs'o. 

Chisels and Qouges. —Tliese are of various types and sixes. Personally I 
have found tlie Whiting pattern tlic most satisfactory. Tho jarring of the 
head by the repeated inipuct of the mallet against tlio ciiisol is a eoiisidorablo 



Fkj. 7.—HArtis'rt lloNaKCU Fohcrps. 


factor in operative slux-k and in the dissemination of septic foci to various 
parts of the l)ody. 'J'o obviate tliis tlie cliisels and gouges sliould always l>0 
sharp, and slunild he used only when the hone cannot Iw readily removed hy any 
other instrument. When us(*<l with discretion, they form < 


a most valnahh! adjunct to the ciiret and rongeur foreops. 
When operating on aTi ehurnalcd or .sclerotic hone, they are 
indispensable. 

It has boon an oKscrvatioii of mine that the ijosmperntive pain 
nnd (liseoiiifort bear ipiite a rlins-t relation to the dearce to which 
a chisel or pmjtc lias Ixsai used. In employing them, tho bone 
should bo removed in thin layers liy litrlit and oft-repented taps of 
tho mallet, anil as a rule the chisel or Roiijre shonlil he held ns 
nearly iinrallel ns ])ossiblo to the vital stnielnre iinderlyinK the 
bone. I’ersonally I iirefer an instnimeiit with a fairly Inr^o 
handle, i. e. of the Wbitiiia type. Other operators favor ebisels 
and Bolides baviiiB no handles (.Sehwartze). It is eonvenieiit to 
have 4 or !i sizes of eueb, altboiiBli I. for the i>ast 4 years, have usisl 
hut 2 sizes, largo and small. 

If the operator wishes the chisel to engage the hone rather 
deeply, he should turn tho flat side* toward tho lioiie. "I'hen 
at each tap tlie chisel will penetrate a little more d(*eply into 
the bone. 

If he wishes to take off a very thin shaving, and is fear 
ful of penetrating the deeper stnietnres, he should chisel 
with the beveled edge turned toward the bone. The chisel 
then has a tendency to cut the hoiio parallel to its surface 
instead of penetrating more deeply. 

either special instruments will be mentioned in describ¬ 
ing the operative procedures requiring their use. 



Fn>. 8.— Wmmia’m 
Mamoid Cbuu, 
Atm Gkroas. 


In conclusion, it is hardly neeessaiy to call attention to the danger of injuring 
the sinus, dura or facial nerve by the slipping of a chisel or gouge, and to its remedy. 
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1 . e. grasping the instrument firmly in the hand and using the mallet with gentle and 
frequent tape. The operator should train himself to look not at the mallet, but at the 
point of the instrument. 


REMOVAL OF FOREIGN BODIES IN THE EAR 

Indications.—All foreign bodies that cannot be removed through the au¬ 
ditory canal without injury to the drum membrane, or extreme laceration of 
the auditory canal, require operative treatment. These are the hard solid 
bodies (beads, buttons, etc.) which almost completely fill the canal and which 
have been pushed in beyond the isthmus. Operative treatment is often 
• made necessary by the inexperienced efforts of the previous attendant. 

Operation_ PRKPABATION op patient.— Sec Acute Mastoiditis. 

INSTRUMENTS. —The instruments necessary aro those employed for mas¬ 
toid operation, and in addition: 

(1) Foreign body hook. 

(2) A pair of strong angular forceps. 

TECHNIC.— A. The regular incision for the mastoid operation is made 
(omitting the horizontal incision), and the anterior periosteal fiap elevated as 
far forward ns the posterior canal wal I. 

R. The posterior and upper part of the memhranons canal is carefully 
separated from the bone with a small curet or periosteal elevator. 

C. The canal is now held forward with a narrow retractor and removal 
of tbo foreign body is attempted with forceps or curet. 

I). If the above method of removal is unsuccessful, enough of the postcro- 
Buporior canal wall is cut away to gain free access to the foreign body. In 
case the body has been pushed within the tympamim and cannot be extracted 
by this last procedure, the tympanic cavity must Ire opened after the manner 
of a radical operation. 

E. When the foreign body has been removed, the membranous canal is 
replaced and the posterior wound sutured, the canal snugly packed with sterile 
gauzo, and the usual mastoid dressing is applied. The canal packing is re¬ 
moved in three or four days, and the posterior dressing can usually be dis¬ 
pensed with in a week to ten days, provided primary union has taken place. If 
the posterior dressing is taken off too early, before union has become firm, 
sagging of the ear is apt to occur. 

WOUNDS OF THE EAR 

For lacerated wounds of the auricle and auditory canal, the ear should 
undergo the usual operative preparation. (See Mastoid Operation.) Under 
a general anesthetic, if necessary, and with aseptic precautions, the edges of 
1^ wound must be approximated with interrupted silk sutures. These sutures 
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should not include tlie perichondrium. If the fibrous canal has been tom from 
its bony attachment, it should bo replaced and snugly packed with sterile 
gauze. A 10 per cent, alumiuuiii ac-etatc wet dressing is applied, a flat com¬ 
press being placed behind the ear, another over the ear, and over this the usual 
mastoid dressing. 

Bullet wounds of the ear are treated in the same manner. 

For the removal of bnllcts, splinters, etc., see Forcigji Bodies. Their im¬ 
mediate removal is indicated. 


THE SIMPLE MASTOID OPERATION 

(^Stmj)le Masloidi'clttiiii/. ('oinph'lr Masloul (Jiwration) 

'J'lic object of this openition is twofold, first to eradicate a siippnrntLvo 
focus in tlu‘ antrnm and mastoid cidls, and se<‘oml to enre tin; acute otitis by 
increased drainage' of tlie middU* ear. 'I’liis is accom|dislied l)y nnnoving tho 
mastoid cortex, widely opening tiu' antrnm and by a thorough exenterati<»n of 
the disea.sed mastoid cells, forming oiu; larges cavity which, at its njtper and 
anterior part, conimnnicatc's with the iniddl(! «‘ar by the (uillus. 

All cases of tinilr niiislDnlill.'i, se<'ondary ti> acute otitis media, may clini¬ 
cally be divided into two <'la.sses: 

1. Those that recovi'r under palliative treatment, i. c. myringotomy, irri¬ 
gations, rest in Is'd, catharsis, etc. 

2. Those that re<iniru o|»eration. 

In private |)ractice, alsnit 70 |>er cent, of the cases of acute mastoiditis 
are cured by the above measures without mastoid operation. The reinaining 
.‘10 per cent. rc<|niie operative treatinenl. In hospital and ilisjiensary |)raetieo 
the percentage of cases reipiiring operation is much higher, owing to unhy¬ 
gienic surroundings and lowered resistance. 

Indicatioiu. —In the majority of cases wo can lay down no hard and fast 
rules for operative inti'rference, hut in determining the operative rases of 
mastoiditis we must take into ('onsideratiun the fidlowing factors; 

1. Duration of the prm'css. 

2. Condition and ap|)earance of tho drum membrane and canal wall. 

3. Character and amount of discharge. 

4. Mastoid tenderness and edema. 

5. Pain. 

6. Temperature. 

7. Inciting micro-organism. 

8. General constitutional sMnptoms. 

9. Symptoms of intracranial complications. 

1. DUBATION. —The longer a mastoiditis has cxistcsl (without steady improve¬ 
ment) the poorer the prognosis as regards cure without an operation. It must be ze- 
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membered also that the restoration of hearing is more rapid and more complete in 
those cases operated on soon after onset than in those operated on later in the disease, 
as will be seen further on. The duration and persistence of the local symptoms, such 
as j>ain, tenderness, discharge, are important oiKirativc indications. 

2. APPEARANCE OF THE DRUM MEMBRANE AND CANAL WALL. — T h 0 
drum membrane, in cases of acute mastoiditis of considerable duration, is apt 
to have a tlnckened and soggy appearance. A thick and soggy drum mem¬ 
brane, that allows no tendency toward resolution, especially when accom¬ 
panied by a profuse discharge, is a fairly characteristic symptom of a marked 
suppurative condition of the mastoid process, and usually calls for operation. 

Drooping or Hayging of the postcrosuperior canal wall adjacent to the 
drum, when present, is pathognomonic of suppuration in the mastoid antrum 
and adjacent cells, and is a positive indication for operation. Caro must 
bo taken m)t to confwse true sagging, which is due to an e.xtcnsiou of the in¬ 
flammation to the .periosteum of this region, with the swelling of a furuncle, 
or with a ditfuso swelling of the canal wall, sometimes .seen in cases in which 
the irrigations have been too hot or too frc(|ucnt. It usually develops 2 or 3 
weeks after onset; in exceptional cases, earlier. Its ab.senee is of u'o negative 
value, for many cas(‘s of operative mastoiditis have no drooping of the canal 
wall. 

3. AURAL DISCHARGE. —^fuch can be learned by observing the amount 
and character of the aural discharge. 

1. A.mocnt. — Immediately after incision wo c.\ 2 )cct and desire a profuse 
discharge. This should gradually grow less, stoiiping usually in from 10 days 
to 2 weeks. If, on the contrary, it grows more and more profuse, it indicates 
a gradual involvement of the mn.stoid cells. A very profuse discharge of 3 
or more weeks’ duration usually indicates a juastoiditis demanding o[)cration. 
This profuse discharge is invariably accompanied by other signs of mastoidi¬ 
tis, but often the experienccal observer can make the diagaiosis on this symptom 
alone. 

Diminution in the amount of the discharge, accompanied by a le.sscning in 
tho local and constitutional symptoms, indicates that resolution is taking place. 

On the contrary, diminution in the discharge accompanied by an increase 
in the local and constitutional symptoms, denotes inadeejuate drainage either 
of tho middle car or mastoid process. If no change for tho better follows , 
immediato myringotomy, the mastoid j)rocess is at fault and operation is 
indicated. 

2. CiiAR.voTKR.—Thick creamy pus in the auditory canal usually denotes 
mastoiditis. Jf this is of a dirty greenish color, operation is usually inevi¬ 
table. The absence of pus of this character does not rule out mastoiditis. 

The piieunio<'<x;cu8 and the streptococens cases are frequently characterized 
by a profuse bl(M)dy serous discharge. A fetid odor from the discharge in an 
mute case indicates an oxtremcly virulent process with Iwnc necrosis. 

4 . PAIN. —Tho persistence of deep-seated pain in the mastoid process or 
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cranium itself,* after a uiyriiifrotoniv, is nu indication fi'r operation. In easoa 
of mastoiditis tliat recover witliout operation, jiain ceases st^ni after the inyr* 
ingotoniy lias l)een performed. 

Attacks of dwp-seated j)ain occurring during tlic cemrse of a mastoiditis 
of considerable duration are of bad prognostic signilicance. Tbeso cases rarely 
recover without operation. 

5. MASTOID TEXDKHNKSS.-Miliiy ciiscs of acntc' otitis show more or leas 
teuderneaa over the antrnm. tliis nsnally clearing np after myringotomy. I'bo 
significance of mastoid tcndcrnc.ss is its after myringotomy, or its 

onset during tlie course of an acute otitis. Increasing mastoid tenderness indi¬ 
cates an increasing in\olvcment of tlie bone. 

The mastoid tenderness at oiiscg. if due to simpli; congestion of the bone, 
steadily diniinisbes after ni\ringotomy. 

Post tip teinleriiess or temleriicss over the mastoid ('inissary vein occa¬ 
sionally clears up if jiresent at onset, but the prescTice of temlerness at these 
points during the course of the disease nsnally denotes a serious and wide¬ 
spread involvement of the mastoid process. On thi‘ olhci' hand, let it. Ih‘ boriu! 
firmly in mind that the absence of mastoi<] tendiTness does not rule out mas¬ 
toid involvement. 

Edema, redness, and sw(-lling of the mastoid process ( fnrmicnlosis rnlc<l 
out) are posterior indications for an immediate mastoid ojteration. 

C. TK.Ml'EK.VTl’ltK. llii;h tem|»cratnre at onset not accompanied by otlmr 
symptoms is not an imiication for operation. On tin; other hand, high tem¬ 
perature persisting, especially after myringotomy, for any considerable time, 
is usually an o])erativ<! indication. However, we must be e.xtrenndy candnl 
to rule out causes of use of tetnpc'ratnre other than in tint mastoid Isiiie. I n this 
connection mention must also be made of persistent tbongb slight elevations of 
temj)cratnre in eases showing few. if any, other symptoms. Any case of per¬ 
sistent aural discharge of considerable duration ( 1 to <i weeks) that runs a teni- 
poratnre, however slight (Ittt to IDti"), must be regarded with snsjjicion. ff 
examined carefully, the majority of these cases show other signs of mastoid 
involvement, and n.snally conu! to operation. In a cas(^ of mastoiditis that is 
recovering under palliative measures, the temperature most drop to normal 
and stay there. 

7. NATURE OF INFECTIO.V.-- In the majority of cas»>s operation ds de¬ 
cided upon irrespective of the t\])e of infecting micro-organisms. In a certain 
number of liorderliue ca.ses the knowledge of the ki7id of germ causing the 
suppuration is of the greatest aid. 

I agree with Dr. Geo. S. I)i.\on that all cases of stre[)tococcns eapsiilatus 
infection that do not show steady and rapid improvement at the end of 2 weeks, 
should be operated upon. In other words, we would opc-rate upon a streptococ¬ 
cus case where, in a pncumococcns or staphylococcus infection, we might wait 
for further development of symptoms. The same is true, though to a lesser 
degree, of the streptococcus pyogenes infections. 
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8 . GENERAL CONSTITUTIONAL SYMPTOMS.— Under this Iwading I place 
)allor, anorexia, furred tremulous tongiic and insomnia. These symptoms 
ire present in every well-marked case of mastoiditis of considerable duration. 
A cases where the local symptoms are not marked or are masked, a persistence, 
)f the above symptoms after myringotomy, irrigations, rest in bed, etc., consti¬ 
tutes a sound basis for operative interference. 

In brief, then, every case of acute mastoiditis under incision, aural irri¬ 
gations and rest in bed, should show a steady diminution in the local and 
general symptoms until complete resolution is reached. If, however, during its 
course, the local and general symptoms show a tendency to increase or to become 
stationary, operation should be considered; and if symptoms of beginning 
intracranial complication arc present or develop at any time, immediate opera¬ 
tion is indicated. 

9. COMPLICATIONS.—Symptoms denoting irritation of the labyrinth, i. e. 
nystagmus, vertigo, nausea, and vomiting, occurring during an acute mas¬ 
toiditis, demand immediate operation. 

Chills and extremely high temperature, if general causes can be excluded, 
usually denote involvement of the dura or lateral sinus and form positive opera¬ 
tive indications. 


ANATOMICAL POINTS TO BE NOTED 

* 

In a simple mastoid operation the following anatomical points must bo 
noted: 

■ 1. Surface markings: 

(a) I’osterior canal wall. 

(b) Spine of Ilenle, snprameatal spine. 

(c) Posterior root of zygoma. 

(d) General contour. 

2. Internal anatomy: 

(a) Position of the mastoid antrum. 

(b) Aditus. 

(c) Vertical portion facial nerve. 

(d) Horizontal semicircular canal. 

(o) Incus. 

(f) Dura. 

(g) Sinus. 

(h) General character of the mastoid cells. 

Surface Markings. —After exposing the mastoid cortex the posterior canal 
ytall is the first landmark to be noted. This marks the anterior limit of the 
yefiection of the periosteum. This also forms the anterior boundary of the so- 
oalled Maceu'en's triangle. At the upper part of the postprior canal wall 
is seen a -more or less well-marked spine, the snprameatal spine or spine of 
Henle. 

Just above the suprameatal spine and extending upward and backward in 
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a curved direetioo^ is seen a woll-niarked ridge of bone, tlio paalerior root of 
the tygoma. This forms the upper boundary of Macewens triaiigle, and also, 
in the majority of skulls, the surfnc'c guide to the middle fossa. In a certain 
number of cases the dura is at a lower level, i. e. a horizontal lino projected 
backward from the suprauicatal spine. 

Macewen’s triangle is an imaginary triangle formed by the posterior root 
of the zygoma above, and by the posterior canal wall below and anteriorly. 
Its posterior boundary is formed by 
an imaginary line dropped verti¬ 
cally downward from the posterior 
root of the zygoma to the posterior 
canal wall. It is of importance as 
a guide to the antrum. If this tri¬ 
angle bo projected inward, in a di¬ 
rection slightly forward and up¬ 
ward, at a variable depth of Vj to 
1% inches, it will ho fo\ind to in- 
clndo the mastoid antrum. 

Tho general sfm/ic and enniour 
of the bone should he noted. It 
gives a clew to tlie position of the 
sinus. 'I'he sinus generally lies un¬ 
der the part of greatest <‘ouvexity 
of the mastoid eorte.K feonve.xity 
from before backward) ami in tho 
narrow inastoids tho sinus is apt to 

lie farther forward than in the inastoids having a large flat surface. A rnoro 
accurate means of determining the position of the sinns liefore operation is by 
means of the X-ray (see page !(7). 

The Mastoid Antrum.—This is an irregularly shaped cavity of varying size, 
but usually having a diameter of alsuit Yf to ■% in. It is situated at tho 
upper and anterior part of the mastoid process, lying ladiind and slightly above 
tho attic of tho middle ear, with which it wnmnnnieates. by the adilua. All 
the mastoid cells communicate with the antrum, and it is hero that infective 
material from tho middle car collects and is thence disseminated to all parts 
of the mastoid bone. 

The dura is separated from the antrum by a thin plate of bone, tho. fe^men 
aniru 

The Aditns.—This is sometimes described as a narrow passage-way, but 
is in reality simply the doorway between the antrum and attic of the middle 
ear. It is roughly triangular in shape with the apex upward. Its diameter is 
much less than that of the antrum. 

Beneath its floor lies the facial nerve as it turns from its horizontal into 
its vertical portion. From its posterior part is seen the whitish prominence 


Fio. a.— Tbmpoiui. Honk Piiowlmi Sijiikacic Mark- 
INOH. I.iiic c d (Iriiwn (IidiiikIi Hii|iriiiii<<H(itl miiIiio. 
Lilli' >’ / piiH(4'rior Imiiiiiliiry of Kii|iniiiii'iilnl Iri- 
iinslr. Lilli' a, lioriiiiiiUil lim- iiMji-rliil Imckword 
fniiii till' iiiipiT Irvi'l Ilf dll' iKiiiy riiiiiil wall; 
thii* wiiiii'tiiiii'N iiiarkH thi' luw h'vrl of Ihii dura 
iiiHfL'iul of till! poalcnur root of lli« lyiioiiiu g. 
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a the horizontal (external) semicircular canal. Just anterior to the canal 
md projecting backward from the middle car is the processus longus of the 
incus. This process is liable to be injured, or the incus dislocated, by inju¬ 
dicious curetting of the anterior part of the antrum. 

Horizontal Semicircular Canal.—This is recognized by a whitish oval mass 
usually standing out in sharp contrast from the reddish surrounding bone. Its 
position is given above. It forms an important landmark and guard for the 
facial nerve. On account of tlic extreme hardness of its bone, it is not liable 
to be accidentally injured by the careful operatoi-. 

Pacial Nerve.—The vertical portion is chiefly concerned in the simple mas¬ 
toid operation. It will be considered in its entirety under the radical mastoid. 
The surface marking of the facial nerve is represented by a line dropped from 
the spine of Ilenlc vertically downward. Within the bone it lies internal to 
an anteroposteriovcrtical plane passed tangent to the prominence of the ex¬ 
ternal semicircular canal. Thus it may be seen that a considerable portion 
of'the posterior canal wall may be lowered without endangering its integrity. 
In the simple mastoid operation it is in danger of hciiig injured on the fol¬ 
lowing points: 

1. On the floor of the aditus. 

2. At the posterior part of the vertical portion, in curetting the deep 
anterior mastoid cells. 

3. At its exit at the stylomastoid foramen, in removing the mastoid tip. 

Anomalies in the course of the facial nerve have been noted, hut they are 

rare. The position of the facial nerve is usually the most fixed of any of the 
structures in the mastoid hone. 

Dura.—This is separated from the mastoid colls by a thin but very hard 
plate of bone, the dural plate. Over the antrum this is much thinner than the 
rest, and is called the legmen antri. This plate joins the mastoid hone usually 
at the level of the posterior root of the zygoma. Tn exceptional cases it may 
bo as low as a horizontal line passed backward from the spine of Ilenlc. In 
this somewhat wedge-shaped area formed by the root above and the horizontal 
lino below, the cortex of the hone and the underlying cells must be removed 
cautiously until tho glistening hard surface of the plate itself is seen. 

Sigmoid Sinus.—This is a direct continuation of tho lateral sinus, and 
forms one of tho most important surgical landmarks in the temporal bone. It 
shows as an oval curved eminence at tho posterior jjart of the mastoid process. 
It is most important to note the extreme variability as regards its position. 
It may lie anywhere within tho mastoid process. It usually occupies the pos¬ 
terior and inner part of tho mastoid process, but frequently a more anterior 
pbsition. In extreme cases it has been found to encroach on Macewen’s tri¬ 
angle and overlie the antrum. A far forward sinus, so called, is one whose 
anterior border is ^ in. posterior to the canal wall at a level with the 
antrum, and about Ys in. posterior below this level. The average position 
of the sinus is about to % in. posterior to the canal wall at a level with 
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the antnira and slightly less below. Its position may bo roughly estimated by 
observing the surface contour and sbiifx' of the bone. Tlio siuus generally lies 
under the point of the greatest eouvexity in tlie mastoid Inmc. In inaatoida that 
are narrow and very convex, the sinus is apt to lu* far forward. J.ntoly a more 
exact means has l)cen d(‘\cIoj)cd by tlu* ns»‘ of llic X-ray (set^ page lt7). In 
operating it is a safe rule to jotxeed witli exireme caution until the hard sholl- 
like bone covering of the sinus (the slims plalr) has Ix'cn exposed and its 
outline dcinoustrated. Tlic sinus lies deeply within tlie mastoid except at its 
upper and hack part, wlierc it lies jnst beneath tlic roWer. 

Mastoid Cells.—I'lic cells of the mastoid j)riK'css are of 2 general types: 

1. Pneumatic. 

2. Diploi'tic. 

The pnemnatic eells are large and irregular in shape and normally contain 
air, and arc level with a mneoj)eriostmim dire«-tly eoutinuons with that of 
the antrum. 

The diploetie eells art' small and resemhie the eells formed in the iliploi'tic 
table of the othei' cranial hones. 

The.se two kinds of cells arc always found in one mastoid, hut the mastoid 
is called pneumatic or diploi'tie according to which is the jtrctlominating typo. 

A scli’rolic or ehnrnated inasttiid is one in which tin; cells art! f(!W or almost 
absent, and the hone itself is of an ivory-like hardness. This occasiona •ly 
occurs naturally iu certain skulls, but is usually seen as the result of long- 
continued chronic sujtjniration. 


TECHNIC OF THE SIMPLE MASTOID OPEBATION 

(Foniicrii/ Ciillril Ihr Frlnravlzr Ojirration) 

In this operation the ojterator stands at tlu! head of the patient and tho 
first assistant stands at the patit'iit's (K'cipital sitle. ()|iposite the patient’s face 
sits the anesthetist; while the nurse, holding the retractors, stands between , 
the operator and the anesthcti.st. The operator fas-asionally changes places with 
the first nssi-stant when he wi.shcs to work on certain parts of the antrum and 
dural plate. 

Incision.—This is a curved incision starting at the mastoid tip and ex¬ 
tending upward in a curved dirc'ction parallel to, and about >/} in, txdiind, 
the postauricular fold. It teniiinates alsmt % to in. above the superior 
attachment of the auricle. 1’heoretically its depth is at once extended to the 
bone. In practice we usually incise tho tissues down to the periosteum below 
and the temporal muscle above; the parts are then slightly retracted and tho 
incision is extended through these structures in the same line. Some operators 
attempt to preserve the integrity of the temporal muscle, but I have found that 
more trauma is caused by the necessary retraction than by a clean cut into its 
substance. At this point there is usually free bleeding from branches of the 
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posterior auricular artery, but. this is usually disregarded until the periosteum 
has been partly reflected. 

The posterior incision is then made. This is horizontal and extends from 
opposite the center of the auditory canal, directly backward, toward the external 
occipital protuberance. The length of the incision varies according to the in¬ 
dividual needs of the case from ”'• 1-^ 2 in. It extends directly down 
to the bone. 

Some operators prefer to make the posterior incision only if demanded 
during the operation, giving as their objection the posterior scar formed by its 

routine use. If carefully made and carefully sutured 
after the operation, this scar is almost unnoticcablc, 
being partly within the hair line, and the avoidance 
of strong retraction greatly lessens the trauma and 
thus the risk of snhsccpicnt infection of the flaps so 
made. 

Elevation of the Periosteum.—It is essential for 
rapid and proper postoperative healing that the in¬ 
tegrity of the periosteum he preserved as far as pos¬ 
sible. To this end the periosteimi and the overlying 
tissue of the flaps formed by the above iticisions are 
carefully elevated in one layer. 

This is best accom|ilished by the laingenhcck elevator. It is placed in the 
lino of the periosteal incisions and the periosteum slightly separated by a shov¬ 
ing and hoeing motion with the edge of the instrument held close to the bone. 
The bleeding vessels which, up to this time, have been ))artially controlled by 
prcsfiiire, arc now clamped and the remainder of the jxu-iosteal reflection can 
proceed in a leisurely and accurate manner. The anterior flap and the upper 
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posterior flap arc easily reflected. The lower posterior flap and the periosteum 
around the tij) arc more adherent, owing to the insertion into the bone of the 
fibers of the sternomastoid muscle. These, in females and young subjects, 
however, can usually bo separated by the careful use of the periosteal elevator. 
In male subjects it is usually necessary to cut them away with the curved scis¬ 
sors. The anterior flap should he reflected until the posterior canal wall and 
the snprameatal spine arc seen. The upper and lower posterior flaps are re¬ 
flected to the limit of their incisions. The fibers of the sternomastoid should 
be separated from the bone until the tip can be plainly felt by the finger. 
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The periosteal elevator is held in the right hand and the edge steadied 
against the bone with the index and middle tingers of tlio loft. Tho motion 
imparted to it should he of a diagonal pushing and hoeing eharacter, i. o. in 
pushing the periosteum, tho instnituoiil should go not simplv forward, hut for¬ 
ward and sidewavs. (The same is true of the haekward hoeiug motion.) 

After relleetion of the perios,teum. the surfaee of the hone should be searched 
for any tistuhe or sinuses. These, if present, usually are in the neighborhood 
of the antrum, leas fre(pieutly found near tlu' tip. If these are earofully in¬ 
vestigated, th(‘y are usually found to lead to the antrum, thus foruiiug one of 
the guides to its position. These ojM'uiiigs in the hone are not usually large, 
sometimes barely admitting a na-dium-si/.ed probe. The site (d' the listula' is 
usually marked by granulations ])rotrudiug tbrougb tin* bone. 'I'be surrounding 
bone can be gently pried away with a eiiret until a larg(' enough aperture is 
formed to admit a rongeur forceps. The eorte.x eaii then be removed with this 
instruiueut. 

If listuhe are not pre.seut, the ue.\t step is as follows: 

1. Opening of the aiitiaiiu: or, 

2. Formation of the initial groove. 

Opening of the Antrum.- The* antrum may now b(> o|)eued or the initial 
groo\e along the anterior bordru’ of the bone made, and the antrum iueideutally 
opened iifirr eiii'ettage of the anterior mastoid cells. 

The tirst priKaalui’c is advisable if the o]>erator is inexperienced, for al¬ 
though taking huigei'. the finding of the antrum givi's a delinite landmark in 
the interior of the bone, and after its investigation with a probe considerable 
information may be obtained, not oidy as to the dimensions of this cavity, but 
as to the whereabouts of the dura and sinus. 

Opc'uing of the antrum is a<-com|)lisbe(l by removing the curie r of bone 
within the Isnindarics of Maccircn s triangle (see page 11 .■)). This is best domtby 
the use of a medium-sized chisel or gouge. In taking the bone away from the 
upper bf)rder, the instrument .should be directed downward and inward, and 
in iising the instrument at the j>osterior border, it should be directed forward 
and inward toward the auditory canal, and not directly inward toward tho 
interior of the mastoid. This is necessary in order that, if dura or sinus is 
ciiconnterod unexpectedly, the instrument will not plunge directly into these 
stnictures, but will pass parallel to them, leaving tliciti exposed but uninjured. 
Taking small shavings at a time, the cortex is chiseled away until the cellular 
structure is uncovered, ^lorc room will be gained and tho above proe.eduro 
facilitated, if also from time to time the cortex be partially removed from tho 
bone surrounding the triangle, alajvc, behind, and below. This can Im) safely 
done if the bone be taken away in thin layers and the chisels held as directed. 
When tho cortex is removed, the cellular character of tho bono is at once ap¬ 
parent. With a rotary motion, a curet ean now usually be used to continue 
the general direction, forward, inward and slightly ujtward, close to tho pos- 
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terior canal wall, until at a depth of to in., the curet gives the sen¬ 
sation of passing into ii rather largo cavity, and the antrum is reached. Proof 
of this is made with a siiiall bent probe, which is passed from the anterior part 
of the antrum into the aditus and middle car. If this caimot be done, the 
chances arc that the operator is not in the iintrum, but in an adjacent largo cell. 

FAULTS OF TECHNIC IN OPENING THE ANTRUM.—1. Using Too Much 
Force. —If too niucli force is used, the operator may plunge directly through the 
antral cavity and injure the dura on its inner or upper wall. 

2. Passing Below the Antrum. —If the operator starts his initial opening too 
low or continues the opening inward instead of inward and slightly upward, he may 
pass below the antrum; and if he carries tlic excavation to an undue depth, may injure 
the external or posterior semicircular canal. The remedy for this is, if the antrum 
is not reached at a proper depth, to stop and see if the opening lias been continued 
in the proper direction. 

3. Making the Ockning Too ITigii. —If the initial opening be too high, and the 
direction be too much inward, tlie dura may be exposed and injured. This should be 
guarded against by freiiiiently exploring the u|)per wall and fundus of the excava¬ 
tion with a jjrobe. If the direction is too far forward and not parallel to the general 
direction of the auditory canal, the middle ear may be entered or the facial nerve 
or external semieireular canal injured. Usually the operator has no difficulty in find¬ 
ing the antrum. Occasionally in bones of tbe sclerotic type, the antrum is very small 
and far forward, and it is found with great difficulty. Cases have been reported of 
absence of the antrum, but their authenticity is questionable. In the very difficult 
eases, the following expedients may be adopted. 

If the operator 1ms removed tlio cortex over tlic are.a given above, and to 
a depth beyond wliieli lie hesitates to go, for fear of injuring some vital struc¬ 
tures, he may reassure himself by the following maneuver. This depends on 
the fact that tlic inner wall of tlie tymjianum lies on a level 2 mm. deeper than 
tlio iiutrum (II. A jirobe is inserted between the fibrous canal lining and 
the postcrosuperior bony canal wall, downward as far as it will go, i. c. to 
the inner tympanic wall. 'I’he depth of this is measured and compared to the 
dcptli of the exploratory antral opening. The antral opening may be carried 
inward until it almost equals the depth measured on the probe. But probably 
before this the antrum will have been reached. Tf this is not successful, a 
probe may he bent at right angles Vj in. from the end, and inserted as above 
and rotated so that the bent cud passes from the tympanum through 
the aditus at its upper and back part, into the antrum. The exploratory open- 
. ing can then bo cautiously deepened until the antrum is reached with the probe 
in situ. In addition to the above, the probe gives valuable information as 
regards the direction of the auditory canal, and consccpiently as regards the 
direction to be pursued in the exploratory opening. While the passage of a 
probe into the tympanum can be accomplished without much harm, the use 
of the bent probe is to be reserved as the last resort in cases of extreme difficulty, 
for its use is apt to cause some disturbance of the ossicular chain with subse¬ 
quent iiupainucnt of hearing. This does not apply in locating the antrum pre- 
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liminary to a radical operation, for hero tlio ossicular chain will bo furthof 
deranged by the siihs('«pu'iit operative priH*(‘(lurcs. When the antrum has been 
explored with a ])rol)c, its ovci'haiiiiing walls sliould he cut away with a curct 
and rongeur, and its cell-like cavity itscll' traiisforuicvl into a shallow bowl¬ 
shaped aperture. 


It must be rcinoiiibcrcd, no matter wIh'm or bow iierfoniusl, tliiit the o|H'niu|{ and 
widetiin)^ of tlie antral eavit.v are vital ami eN-eiilial stejps in tlie mastoid o|K‘ratiou. 
It is the keynote to the Mieeessful sur;ri'ry of the mastoid jiroi-ess. Aft(“r the retlection 
of the iieriosteum, if (lie antrum lias not been formally oiiened, tlie initial opening or 
initial groove is made. 

Formation of the Initial Groove. With a wide gouge a strip of Ikiiio % 
in. wide is now rcimned troiii the c.vireine anterior border of the inastoid, 
adjacent to the jiosterior canal wall, e.vtending from just liclow tlie root of the 
zygoma above to the tij> below. Tliis strip is just thick enough to include tho 
thickness of tlie cortex and to expost* the ct'lls beneath. Tliese cellular tissues 
may now* he reniox’ed with a narrow eiiret, keejiing close to the bony canal 
wall anteriorly, but lightly undercutting the jiosterior t'dgo of the groove. If 
the cellular structure is extremely bard, the mse of a narrow gouge is nectissary 
for its renioxal. In cbildrep under 10 years of age this initial o|K;niiig can bo 
made by a narrow curct. curetting Irom the tiji njiward. It must be remem¬ 
bered that the lateral sinus may lie anywhere within the mastoid jiroeess, and 
until it has been delinitely located either befyre ojicration by the X-riiy or at 
. operation by the exjiosnre of its glist(*ning bony plate, one must be continually 
on the lookout foi* it and jirocecd with (‘xt reme cant ion. 

After renioxal of the cortex, the underlying cellular st.rneturc must be ex¬ 
amined for exjioscd sinus, and. afti*r the reimoal of the cellular structure, tho 
posterior boundary must again be examined with the jirobe. 

After the initial ojn'iiing the ojierator must answer the following (juestions: 

Is jius ])rc.sent in the initial groove and docs it irril uji an/! jiulsalc? J’us 
present in the initial groove indicates a well-marked mastoiditis, and 
a profmse discharge of jins, pulsating in character, marks disintegration of tho 
interior of the mastoid with an exjio.snre of a considerable area of dura or siiuis. 
We can assume that the sinus has not been cneonntereil. 'I'lie cortex adjacent 
to the initial groove is now further removed by a broad gouge, care Ixiing taken 
not to disturb the cells beneath. These cells are then cautiotisly curetted away 
until wc have a groove about -’’s in. w'idc, extending from just Im'Iow the 
zygoma to the tip, and in depth reaching the inner plate of tho mastoid process. 
Probably at this juncture the antrum has been opened during the above pro¬ 
cedure. If so, it should 1x3 treated as before noted. If it has not been found, 
further search for it should be postponed until tho removal of tho zygomatic 
cells. 

Bemoval of the Xaatoid Tip.—The tip can be convcnicrtly removed at this 
stage of the operation. Removal of the tip is now conceded to be indicated in 
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every complete mastoid operation in the adult. Exceptions to this sometimes 
occur in infants and young children. If in doubt, remove the tip. The tip in 
the pneumatic bones is often almost entirely occupied by one large cell, called 
the tip cell. It is usually the largest cell in the mastoid with the exception of 
the antrum, and in acute cases is frequently found filled with pus. 

Tho remaining libers of the muscle should now be cleanly separated from 
the extremity ami inner surface of the tip and extended posteriorly well along 
tho posterior border of the bone. 

Tho facial nerve makes its exit from the stylomastoid foramen anterior to 
tho tip, and in .separating the fibers of the muscle from the bone, which is best 
done with the sharp edge of a large bowl-sliapod curct, the iustruincut should 
be made to bug the bone closely. The tip should be separated oii its inner 
aspect as far as the occipital groove. It may then be removed as far as the 
above groove with successive bites of the rougc\ir forceps, one blade being placed 
on its inner surface and one on its outer. If any muscle fibers still remain 
attached to the fragments thus removed, they should be carefully cut and not 
torn away. The tearing away of attached fragments of the tip opens up path¬ 
ways of infection iii the substance of tho muscle and invites a subsequent 
cellulitis of the neck. 

After removal of the tip, the remaining cortex of the bone should be cut 
away with the rongeur forceps, proecediiig cautiously upward and backward 
until tho sinus plate is seen. (lur attention should now be directed to the 
zygomatic cells. 

Removal of the Zygomatic Cells and Final Treatment of the Antrum. — T h c 

cortex overlying the remainiug anterior ])art of the suprameatal triangle should 
now be removed. 'J’his will exj)ose the zygomatic cells. Jf the antrum has not 
already been ojxmed, that should now be done. A medium-sized curct is in¬ 
serted in tho anterior part of the triangle and directed inward, forward and a 
little upward, and with a boring motion tho cells arc penetrated until the 
antrum is reached. 1'he operator should then proceed as directed oii page 121. 
External and anterior to the antrum the zygomatic cells arc now removed until 
a triangular space is formed, bounded above by the dural plate, below by tlie 
superior canal wall, and having for its apex a cell with well-marked glistening 
walls, the terminal ziiyomalic cell. The anterior antral wall is now cautiously 
removed until its boundaries become continuous with the space above. 

Tho cavity of the antrum must now be inspected and its cavity cleared of 
granulations or softened bone. This is done with a medium-sized curct. In 
doing this, 3 structures arc endaugcred, and their position must be noted: 

1. Facial nerve. 

2. External semicircular canal. 

3. Horizontal process of the incus. 

The facial nerve passes beneath the floor of the aditus. The external semi¬ 
circular canal lies in its posterior wall, while in front of the anterior part of 
the semicircular cannl lies the horizontal limb of the incus. 
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All uniicfcssnry 'curotiiiB should bo nvoidod. In iiHiiifr n oiirt't in the anterior 
part of the antrum, the Ixiwl (•liouKl bo plaood uKain^it tbo tloor, and the cavity eiircttod 
upward and outward. Lsiiially wo tako away I'liiiii^b of tlio antorior antral wall to 
well oxpose the o.xtcrnal soiuii'iroular and oooai-ioiiall.v llio tip of the hori/ontal process 
of the incus. In so doin;;, part ot tlio siiponor canal wall is sora|)c<l away. The roof 
of the antrum is now ouri-ttod carcinlly until the hard bone oovcriiiK the dura is 
exposed. At times we injure a minute artery lyln^t in a cleft in the posterior part 
of the antiiil roof. Tins is easily elieekeil by paekiiiir for a few inoinents with ioilo- 
form paiize. The upiier part ol the mastoid cortex is now lait away lliish with the 
floor of the middle fossa. 


(iniiiiilations in tlio niiilillo oar aro ofton soon pnijiH-linj; tliron^li tlio inlitiifl. 
In tlif niiijiiritv of aimlo casos tlii-so will lake caro of tlioinsidvo.s. Soino otolo- 
aro aociistonioil to romovo 
th('in bv tlio cant ions iiso of a 
sinall ilnll riii”- ciirot. but tlio 
iK'oasional opoi'ator bad botlor 
trust for tlioii- roiiioval to tlio 
roparatico powors of tbo iiidi- 
vidnal. 

Sinus Plate.- Tbo .s inns 
plat(‘ is now out lined abo\o b_v 
jTontly cnrottiiiir backward 
from tbo jxi.-lorior pai't of tin* 
a n t r n in until tbo ontlinod 
plates covorinii' tlic' dura ami 
sinus aro si'on to fuse at the 
po.storior and njijior part of 
till' bone, rsiially tbo li.-sno 
is di|iloi'tio, but froipioiitly a 
lino of woll-inarkod cidl- will bo fmind above tbo sinus, oxtondin;r backward 
a variable distance. Tho.so sbonid not bo oponoil until tbo torniinal oidl is 
reached. 

The colls over the sinus plate are now f:ontly onreftod away nntil- its white, 
hard walls appear. In well-inarkod cellular snbjocts, a lino of cells is seen cx- 
tendiiifr liolow and behind the jxistorior part of the siims. In exonferating 
these, the mastoid oinissarv vein is froipiontly onconntorod and wonndod. T'ho 
edges of the corto.x are now finally smoothed down with a Uiohurds enrot, and 
part of the posterior canal wall almost to the level of tlio annnlns t.ympaniens is 
cut away with sinall bites of tbo rongeur forceps and tinisliod with tho Richards 
caret. This allows the ti.ssnos of the canal and tipper part of tho wound to 
fall inward and helps to obliterate the operative cavity. Tho envity is now 
flushed with salt solution, dried and cnrofnlly inspeoted for any diseased cells 
previously overlooked. If the operator is satisfied with tho operative cavity, the 
flaps are ready for suture. 



I'lli 1.! MifTolli Ol'l-llA'I ImN ('oMTI.K'I Kt). 'Dk* luliluti 

arnl f-M4-rn;il H-tiiH’imilai (*aiial an* seen in flir iippnr 
aii<i anti rior p.trl rif (hi* Imny cavity, (Kmijj ii (iio* 
by llin author ) 
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Exposure of the Dnnt.—The dura may be accidentally exposed at the time 
of operation, or may bo found exposed as a result of the pathological process. 
Accidental exposure of the dura by the operator does no harm, provided the 
dura itself is uninjured. It is an accident to bo avoided, if possible, but at 
times it is justifiable. A collection of pus between the bone and the dura con¬ 
stitutes an epidural abscess. Sometimes large abscesses arc connected with the 
mastoid cavity proper by an extremely small opening. This is the reason why 
at the end of an operation the entire surface of the operative cavity should bo 
scrutinized most carefully. 

' TREATMENT OE EPIDURAL ABSCESS. — All necrotic hone covering diseased 
dura should be carefully removed with the curct or rongeur. The granula¬ 
tions covering the dura should not be removed, but they should be examined 
carefully for any fistula lending to the brain substance (sec Hrain Abscess). 
The bone should bo removed from the periphery of the abscess until the dura 
begins to take on a healthy appearance. 

TREATMENT OF ACCIDENTAL DURAL EXPOsfjRE. — Detached fragments 
of bone pressing against the dura should be carefully removed and the bone 
removed from the periphery of the accidental opening until the bony plate 
reaches its normal thickness. The policy of leaving a dural opening surrounded 
by bone of pnperlike thinness is one of misguided conservatism. This usually 
is insufficiently nourished and subsecpicntly dies, necessitating its extrusion 
and delaying the ultimate healing of the wound, often indefinitely. If one is 
in doubt as to the subsequent viability of bone covering the dura, it is better 
to remove it at the time of the primary operation. 

INJURY TO THE DURA. — If the dura has been injured, any fragments of 
bone should be removed, the wound sponged with D.'i per cent, alcohol and a 
piece of iodoform gauze ai)i)lied over, but not within, the edges of the wound. 
The 2 )rognosis .following perforating wounds of the dura is extremoly grave. 

Exposure of the Sinus. —The sinus may be found uncovered by the patho¬ 
logical process, and its surface covered with granulations. This is frequently 
the preliminary stage of a sinus thrombosis; if, however, the interior of .the 
sinus is not invaded the case offers a very good prognosis (sec Sinus Throm¬ 
bosis). This is termed a perisinous abscess, and should be treated as an epi¬ 
dural abscess, i. c. all thin and necrotic bone removed from over the sinus until 
at the periphery healthy sinus wall is to be seen. The granulations should not 
be disturbed. Eroqiiently wo see an apparently unhealthy sinus wall that 
harbors a perfectly healthy sinus. 

ACCIDENTAL EXPOSVRE OF THE SINUS. —This is always to be avoided. 
Usually it is of no consequence, but cases have been reported of sinus throm¬ 
bosis caused by the accidental exposure of the lateral sinus at the time of opera¬ 
tion. If exposed, it should bo treated as an accidental exposure of the dura. 

WOUNDING OF THE SINUS. —This is a serious accident. Though not as 
serious as injury to the dura, its gravity is in direct proportion to the amount 
of infective material introduced at the time. The most dangerous wounds are 
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l^ose in which a piece of necrotic bone ia carried directly into tlio hinicn of the 
sinna by the misguided use of a enret. t'leaii-ent wounds witli tlie chisel or 
rongeur are less serious. In these the outrnsliing hl<M)d usually washes away 
the infective material. In the.se accidcnial wounds llu' hone fragment, if pro¬ 
jecting into the ainu.s, should he t|nickl_v hut carcfnlly removed and the ensuing 
hemorrhage checked by the ii])])lieation of iodtifonn gauze pads (s«*e Sinus 
Thrombosis). When the . hemorrhage has heen cheeked, llu' carious and 
thin bone should he removed and llie eas«“ eandnlly watched tor symp¬ 
toms of ihroniho.sift. .Many eases, however, e.seape this nnfort\innte c*om- 

plication. 

Suture of the Flaps.- 'I'lie mastoid cavity is now tlnsluHl with a warm nor¬ 
mal salt" solution, all fragiiu’iits of hone anil loose hits of ti.ssue are removed 
and the eavitv sjionged dry. 'I'lii' u|i])er part of the vertiiail incision is now 
clo.sed with iiiterrn])fed sutures of silkworm-gut down to the level of the dural 
plate. The jiosterioi- incision is closi'd throughout its entire c“.\ti'nt. (’are 
should he taken that these sutures include and a|)proximate the periosteum us 
well as the overiving skin and suheutaneous tissue. Some authorities advoeato 
closure of the lower ])art of the vertical incision, hut I have tound that rarely, 
if ever, can ju imarv union he ohtained. and that thc'se lower sutures often cause 
a cellulitis of the lowin' e-xtreiuity ol the wound. 

Packing the Operative Cavity. -The mastoid cavity should he lightly 
packed with 1 in. :> jier eeut. iodoform gauze. 'Phis is introduced to the hottoiii 
of the wound and folded back and forth on itself, so that its removal may bo 
attended with tTie least amount of trauma to the walls of the cavity. 

Packing the Auditory Canal. insist that tlu- amlitory caiad sliould ho firmly 
packed witli a narrow striji of jdain gauze. 'I’liis should he carefully done, the idijcct 
liciiiK to distend the canal to its full lumen without undue pressure on and injury to 
the drum. This keeps the tihroeartilagmous canid wall in close iip|M>sition to tins 
hony canal and prevents suh-eipieiil. collapse of the lihroeartilagiuous canal. 

A wide ojM'ii auditory canal is essential to an intelligent after-treatnient of 
the drum membrane. It alTords a good view of that organ and allows a free 
exit of pus from the middle ear. If this is neglected, a narrow slit-like canal 
results, through which the pus can only jtass with ditliculty, and through which 
only an imperfect view of the drum can Ixs ohtained. 

After the packing has heen inserted the Biirronnding tissiiea arc cleansed 
with saline and the usual dressing applied. 

Application of the Bandage.- This is a modi lied figurc-of-eight bandage. 
Its method of application is best understood by studying the necornpanying il¬ 
lustrations. The object of the bandage is twofold, first to keep the dressing in 
place; second to prevent the oar from sagging until the incision has firmly 
united. This supporting function of the bandage is hc.st accomplished by stand¬ 
ing in front of the patient and bandaging from before backward, starting on 
the affected side. 
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ATTEB-TBEATMENT 

Tho patient’s comfort will be increased if the outer dressing bo changed 
daily for the first 2 weeks. 

The canal packing may bo allowed to remain for 4 or 5 days after opera¬ 
tion, and then may be removed every other day, or daily, as tho discharge from 
the auditory canal demands. 

t On tho fourth or sixth day after operation, unless pain or high temperature 
demands its removal sooner, the mastoid packing is removed, preferably under 
nitrous oxid anesthesia, and from then on tho cavity gently packed with balsam 
of peru gauze, usually changed every 2 or .3 days. 

The local after-treatment of a mastoid wound demands care and thought 
on the part of tho surgeon. Space forbids that it be fully considered in this 
article and I am compelled to give but a general outline of tho subject. 

The healing is by granulation. This is seen to start in the cavity on about 
the sixth to tho eighth day. Healing is usually complete in 0 to 8 weeks after 
operation. _ Tho patient, however, can, as a rule, rcsuinc his or her ordinary 
occupation after a month. In tho latter part of this healing, a crescentic patch 
of black silk made to tic behind the ear may be conveniently substituted for tho 
bandage. This, in turn, may give way to a collodion dressing. 

General Considerations in After-treatment. — PAIN. —There should bo but 
little pain in the mastoid wound after the first 24 hours. Persistent pain after 
this time usually means either too tight packing or the presence of a compli¬ 
cation. 

TEMPERATURE. —The postoperative tcinpcraturc in an adult should be mod¬ 
erate, 100“ to 101“ F. This should gradually return to normal. Frequently 
adults run a slight (1° to 2“) temperature for some time after operation. Chil¬ 
dren usually have a greater reaction, the temperature often rising to 102“ to 
103.5° F. (rectal). 

DISCHARGE FROM THE AUDITORY CANAL. —Too little attention is gen¬ 
erally paid to the auditory canal. 'I'lie discharge usually coiitimics from 1 to 
2 weeks. The longer tho duration of tho case before operation, the longer is 
tho duration of tho postoperative discharge. After each dressing, the canal 
should bo syringed with a salt solution or the discharge carefully wiped from 
the canal. If tho discharge persists for more than 2 weeks, the ear should be 
syringed every 3 hours with a normal salt solution, followed by tho instillation 
of a warm saturated alcoholic solution of boric acid. Careful attention to the 
condition of the auditory canal and drum membrane will favorably influence 
the healing of tho postauricular wound. 

4 

Uethod of Packing and Dressing. —^In packing the mastoid wound, care should 
be taken to pack \indcr and support the flap, and not pack it down against the bone. 
This will prevent the fonnation of an underlying large depression behind the ear. 
The packing to the bottom of the wound should be continued until the aditus has be^ 
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come closed by granulations or until at least it lias t'cascil to discharge; at the end 
of this time 1 can see no further advantage in kivping tlie wound open. 

Attention should be given to the survouiuling akin. In children, especially, 
it is apt to bo irritated by tho discharge, a dermatitis rcanlting. This can 
usually be avoided by the use of protecting ointments (vnsclin, zinc oxid oint¬ 
ment, etc.) and tho use of alcohol occasionally. 

If the granulations lining the wound tend to liccomo tixi largo or flabby, they 
should be gently curetted or cailterized with a nitrate of silver stick. After 
each dressing the discharge in the wound should he wiped away with moist 
cottoii sponges. Irrigations of the mastoid wound arc unnecessary as a routine 
and should be re.sorted to only when the cavity is very sloughy. 

Wounds of the Sinus.— If the sinus has hccii injured during the operation, 
it should be covered by a separate jiiecc* of iodoform gauze. This should bo 
distinct from the general mastoid jiacking. It sliould he left in situ for at 
least 4 days, better (i. If at its removal at the end of 4 days, bleeding recurs, 
the packing must be replaced and allowed to remain for another 4 days. If 
the bleeding docs not recur, the separate gauze may Ihj omitted. 

Exposure of the Dura. — lO.xposure of the dura calls for no special after- 
treatment. 

Wounds of the Dura.—If tho dura has Im'cu accidentally wounded dur¬ 
ing tho operation, the gauze that has Ixaai apjilied should be left in situ for 
4 to 6 days if possible. It should then be gently removed, if there is no escape 
of cerebrospinal fluid; the wound may be treated in the usual iminimr. A 
separate piece of gauze should he gimtly packed over the dural wound as long 
as the fluid escapes, and great care should he takmi in the dressings to prevent 
infection of the meninges. 

Delayed Healing.— 'I’lic cases of delayed healing usually arise from 3 catisos. 

1. (yontiuued suppuration In the middle ear. 

2. Bare or necrotic bone in the mastoid (*avity. 

3. Any general eonstiintioual dcfc(;ts. 

1. CONTINTIEJ) SUI’PURATION IN THE MIDDLE EAR. —The diB<'.hnrge 
from the middle ear in the average ease should stop 1 to 2 weeks after opera¬ 
tion. Discharges of a longer duration than this, but finally stojijiing, occur in 
the cases of mastoiditis that have run a long time before operation. A profuse 
purulent discharge persisting in the middle car a month or 2 after a simple 
mastoid operation usually indicates that caries or neirrosis has occurred in 
that cavity and will not heal by drainage. A radical operation will proba- 

,bly be indicated. In these cases the discharge passes not only through the 
opening in the drum membrane, but also backward into the operative mastoid 
cavity, reinfecting the granulations and delaying, if not at times preventing, 
postauriciilar healing. 

2. BABE OR NECROTIC BONE IN THE MASTOID CAVITY. —There are a 
certain number of cases where the middle ear heals promptly and the hearing 
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returns, but the postauricular wound remains open at some point. If these are 
examined with a probe, bare or roughened bone will be found. If constitutional 
causes can bo excluded, this defect will be found to be due to one of 2 causes, 
either some carious bone has been overlooked by the surgeon, or else the bone 
has died after the operation, due to the impairment of its blood supply. This 
last happens when extremely thin layers of bone arc left covering the dura or 
sinus. In many of these cases, if the defect be small, nature will finally throw 
off tho bone and effect a cure. In others, the process may be hastened by a 
gentle curettage of the rough spot under local anesthesia. In many, however, 
a reopening of the mastoid wound under general anesthesia is required, when 
the roughened bone can readily be removed. 

3. GENERAL CONSTITUTIONAL DEFECTS. —In hospital cases especially, 
delay in the healing process is caused by a general run-down condition of the 
patient, due to poor surroundings or previous illncs.scs. ^lany of these cases 
are anemic. Others suffer from syphilis, tuberculosis, gout, rhenniatism, or 
cardiac or renal trouble. In these eases the granulation of the wound pro¬ 
gresses favorably for a few day.s, and then suthhuily stops; the bone may or 
may not bo entirely covered with granulations. A clew to the condition is 
gotten by a careful examination of the patient’s general emidition. At this 
point it is appropriate to emphasize the fact that healing of the granulating 
mastoid woiimls depends not only on local treatment, hut oii careful attention 
to tho patient’s general condition. 

Many cases of delayed healing are due to the presence of adenoids and en¬ 
larged tonsils. If marked, these should he removed as soon as the temperature 
becomes normal. 

PBOONOSIS OF SIMPLE MASTOID OPERATIONS 

In uneoiuplieatod cases, operated upon suili(‘icntly early, the surgeon 
expects to obtain j)erfect healing of tho postanrieular wound with good 
hearing. 

Mortality. —Excluding complications, there should he no operative mortality. 


POSTOPERATIVE COMPLICATIONS 

1. Cellulitis of the flaps. 

2. Erysipelas. 

3. Postoperative pneumonia. 

4. Sinus thrombosis. 

6. Leptomeningitis. 

6. Prain abscess. 

7. Acute labyrinthitis. 

8. Facial paralysis. 

Postoperative complications following operations for acute mastoiditis are 
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the exception rather than the rule. In competent linnds, the m&jority of the 
cases make a smooth and nninterruptcd recovery. 

Some complications, sncli na sinus tlironihosis, hrain ubscesa, and lopto* 
meningitis, while many times apparently postoperative, in reality, have existed 
undiagnosed at the time of the original operatitm. 

A cellulitis of the Haps is not rare, and is due to the infection of those 
tissues hy the virulent pus in the interior of the mastoid. Infection is always 
more freq\ient after undue trauma of the Haps. 

Postopcrativ(‘ erysi])elaa occurs espc'cially in the stre])toc(weus infections, 
and is usually due to the peculiar nature of the ear infection rather than to any 
hreacli of aseptic technic on the part of the operator. 


THE BLOOD-CEOT DBESSINa 

This method was first adv(>cate<l hy Dr. (Jlarence .1. Blake in 1801. In 
this country Dr. Blake and Dr. IT. O. Beik, of Maltimore, have heen the chief 
sponsors for this method of dre-ssing. In a hundred eases of acute mastoiditis, 
Keik claims ahoiit T.l per cent, healed hy jn-imary union. 

In this method the operative cavity is rendered as aseptic as possible, aP 
lowed to fill with blood, and the posterior wound sutured. 

Infection is overcome hy: (1) the preparation of the cavity and (2) by 
the bactericidal ])roperty of the clotted blood. 

In a recent paper (’. II. Holmes (2) has reported 17 eases treated by 
this method: .‘I cases broke down conij)letely, necessitating reopening of all the 
wound; in 7 cases it was necessary to open tin; lower angle of tho wound; in 
7 cases (11 per cent.) there was complete primary union. Ho maintains that 
in this method tlu! eases are completely healed in from .‘J to 4 weeks. In brief, 
his method is ns follows: 

The mastoid antrum and cells arc carefully cleaned away in tho usual 
manner. A large incision is then made in the drum tiiemhrano and the middle 
ear carefully syringed. The mastoid wound is sjjongcal dry and filled with 
hydrogen pero.xid, then sponged dry again. This is repeated 3 times, after 
which it is syringed with .')0 per c(>nl. alcohol and the alcohol is allowed to re¬ 
main in the cavity for 3 minutes. It is then thoroughly dried. To neutralize 
the alcohol and to enhance the aetifin of the clot hy increased alkalinity, the 
cavity is finally flushed with a solution of sodium hiearhonnte and dried. Tho 
posterior auricular artery is now opened and the cavity is allowed to fill with 
fresh arterial blood. The artery is twisted or ligated. The periosteum is now 
sutured in a separate layer and the skin approxirnatcfd with “Michel clamps.” 
Subsequently, if there are evidences of infection, the j>08terior wound must 
be partially or wholly opened. 

Advantages. —The advantages are: 

1. Rapid healing. 

2. Avoidance of painful dressings. 
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Diiadvantiges. —The disadvantages arc: 

1. Possibility of infection and cellulitis of wound. 

2. Decreased drainage of the middle car, i. c. antral drainage is lost: 

3. Possibility of causing intracranial complications. 

Contra-indications. —The contra-indications arc: 

1. Cases of sinus thrombosis, brain abscess, meningitis. 

2. Cases of suspected intracranial complications. 

Conclnsions. —As far as I know, no results have been published as regards 
the effect of the blood-clot dressing upon snbsccpient hearing. Certainly the 
great factor in aiding resolution of the middle car, i. c. antral drainage, is lost. 

I’his method may ho tric-d hy the; c.\pcricncc(l otologist, but I cannot com¬ 
mend it to the occasional operator, unless to heal a normal mastoid opened 
under a mistaken diagnosis. (I do not approve of this method.— Editor.) 


RADICAL MASTOID OPERATION 

The radical operation is performed in suppurative processes of the middle 
ear and mast(tid, in which (i. e. the chronic siipj)uration) there are considerable 
caries and necrosis either in the small hones or in the walls of the middle car. 
These cases will not resolve by increased drainage of the middle car as do the 
acute suppurations, hut rciiuirc more radical treatment. 

'I’lio radical operation consists first in the opeiiing of the mastoid antrum’ 
and the removal of all diseased tissue in the mastoid j)roccss; secondly, in the 
removal of the upper ])ostcrior quadrant of the bony canal wall; third, in the 
lowering of the remaining lower segment of the postciriur canal wall without 
injury to the facial nerve; fourth, removal of the outer walls (drum and bony 
frame of the middle ear) and curettage of the necrotic tissues and enstachian 
tube; fifth, in the.foi’ination of a ])lastic flap to enlarge the fibrous auditory 
canal and to allow for easy dressing and c.\it of the secretions. 

Thus, in every case of mastoiditis requiring operation, it is of prime im¬ 
portance to ascertain whether the mastoiditis is secondary to an acute or chronic 
B'uppuration of the middle ear, in order that we may know whetln'r to perform 
a simple mastoid or a radical oiiei-ation. 

Before deeidinp upon a riidienl operation it is necessary to determine the reaction 
of the setnieireuliir canals to the heat, rotation and fistula tests, and the cochlea to 
the absolute heariuK test, in order to rule out a latent diffuse suppurative labyrinthitis. 
If this is present the labyrinth must he opened and drained at the time of the radical 
operation, lilaii.v I'ases of meiiiuj-itis have been caused simply by performing a 
radical operation on a patient who is also suffering from an unsuspected diffuse 
purulent inflammation of the labyrinth. 

Indications for the Radical Operation. —1. In simple uncomplicated cases 
of chronic purulent otitis media that resist prolonged, skillful local treat¬ 
ment, in which the patient desires complete relief from the discharge. 
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2. A chf^nic discharge from the middle ear, aoooiiipanicd by poor or fail¬ 
ing health, other causes being excluded. Tliesc cases are seen especially in 
children.' 

3. Persistent acute e.vaccrbations of a chronic suppuration accompanied 
by pain or mastoid tenderness. 

4. Recurring polyps arising from any ]iart of the middle ear, especially 
the promontory, ant nun, or attic. 

5. A fistula from tlie mastoid cells to the I'ortcx or posterior canal wall. 

6. Cases of cholesteatoma re.sisting local treat ment. 

7. Fetid suppuration, resisting long-eontimied trealmi'iit, 

8. Paralysis of the facial nerve. 

9. Chronic .su])])uratiou of the middle ear. ('.\hihiting symptoms of sus¬ 
pected sinus thromhosis, chills, high tem])eratnre. 

19. Chronic snp|)iiratioiis of tli(‘ middle ear, showing symptoms of be¬ 
ginning intracranial iinolvement, liea(hu'lie. naiisi'a, vertigo, vomiting. 

11. Chronic siippurations of the middle, ear, with an intractable stenosis 
of the auditory canal. 

12. Certain cases of impacted foreign bodies in the' middle ear, to facili¬ 
tate their removal. 


ANATOMICAL POINTS TO BE NOTED 

1. Facial Nerve.—Tt is of the utmost, importance for the operator to fa¬ 
miliarize himsedf with the siirgicjil relations of the facial nerv<! in the tem¬ 
poral hone. iJrielly, the facial iaM\'e pas.'.es caitwai'd from tin* iiit<'rual auditory 
canal until it reaches the anteiior ami up[)er p:irt. of the inner wall of the 
middle ear, ju.st above ami iiosicrioi' to the canal for the tensor tyinpani mus¬ 
cle. It then j)asses backward in the inner wall of the niiddh; ear, alK)V(} the 
foramen ovale, until beneath the floor of the aditiis, when it hends, to descend 
almost vertically (see page I |(i) in the jiosterior canaI wall, to emerge! from the 
hone at the .stylomastoid foraim'ii. d he anterior part of the external semi¬ 
circular canal hears an imjeortant relation to the vertical jrart of its course. 
It juts outward, i. c. toward the operator, over the facial nerve, as does the 
eave over the corner of a house, so that in hiwering the posterior canal wall, 
wo can remove the hone until wc reach an imaginary vertical lin<! drofrped 
downward from the convex proniinema! of the external semicircular canal. The 
nerve runs in a canal of hard hone, th<“ aiiurdiiclii.s idllojiii. 'riris is thinner, 
and the nerve more liable tti injury in the horizontal part, of its course on tho 
inner wall of tin? middle ear than in tho \’ertical jiart ol its cour.se in the pos¬ 
terior canal wail. 

2. Character of the Bone. - In many cases of longcontinued suppuration 
requiring a radical operation, many if not all of the ma:-toid cells have become 

‘There is no question but tliat in certain cases there is eiir>ii|;h absorption of the 
chronic discharge to markedly impair the general health, and in yiMing children to unfavorably 
influence the growth and development. 
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obliterated, the antrum cavity narrowed, and the bone has assumed a dense 
ivory-like character. In the cholestctatoma cases, on the contrary, the bone be¬ 
neath the cortex is apt to be soft and the natural cavities of the car and antrum 
enlarged by the erosive quality of the cholestcatoniatous masses. 

3, External Semicircular Canal.—This is covered with hard, dense bone 
whose whiteness usually affords a marked contrast to the surrounding tissue. 
It should always be sought for after opening the antrum. Its relation to the 
antrum has already heem noted (see page 11<1). 

4. Lateral Sinus.—As previously noted, its position is extremely variable 
(see page 110). In cases requiring a radical operation, the sinus is quite apt to 
bo far forward. 

6. The Foramen Ovale and Botundum.—These foramina lie in the pos¬ 
terior part of the inner wall of the middle ear, just anterior to the junetion of 
the inner wall and ]) 08 terior canal wall. They are partly covered by the over¬ 
hanging canal wall. The foramen ovale, lying just beneath the turn of the 
facial nerve, eannot be plainly seen during the radieal operation unless the 
facial ridge (see page 100) has been lowered to its extreme limit. Even then it 
is usually covered by a mass of granulations which should not he disturbed. 

6. The Promontory.—This is the rounded prominence on the inner wall 
of tho middle car anterior to tlic foramina ovale and rotnndum, and is the 
bone covering the first and second turns of the cochlea. 

7. Eustachian Tube.—The opening of the custachian tube is seen in tho 
anterior part of the middle car, in the niche formed by the anterior and inner 
wall, about 3 or 4 miii. above the floor. 

In curetting tho custachian tube, its relation to the carotid artery must 
be remembered. The internal carotid artery lies to tlic inner side and below 
tho custachian tube, separated from it by a thin plate of bone. This bone 
often contains dehiscences, and injury of the carotid artery may be caused by 
rough or incautious curettage of the tube. 

8. Canal for Tensor Tympani Muscle.—This lies parallel to and just 
above tho custachian tube. The bony partition between the 2 canals is often 
more or less incomplete. Emphasis will be laid on this in connection with 
curettage of the eustachinn tube (page 138). The horizontal part of the Fallo¬ 
pian canal lies above and just behind the canal for the tensor tympani, and it is 
in this locality that the bony wall is extremely thin and that the nerve is 
liable to be injured. 

9. Olenoid Fossa.—This lies on tho anterior surface of the plate of bone 
forming tho anterior bony canal wall, and in widening the canal this is some¬ 
times entered. As a rule, the articular cavity of the jaw is not injured and 
no harm results, aside from a slight temporary soreness and stiffness of that 
articulation. If tho synovial cavity is injured, a serious septic arthritis may 
ensue. 

10. Jugular Bulb.—Tho jugular bulb is in relation to the floor of tho mid¬ 
dle ear. Cases of injury during the course of a radical operation have been 
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reported, but it is an uiiconunon noeideut. In rnro instances, there is a con¬ 
genital defect of the floor, and the bulb lies in the flour of the middle car, 
unprotected by a bony plate and liable to injury even with the most careful 
use of the curet. 

11. Tegmen Tympani.—Above, the inidiib* ear is separated from the tem- 
porosphcnoidal lobe of the brain by a thin plate of bone, the tegnioii tympani. 


TEOHNIC OF THE RADICAl. MASTOID OFEBATIOH 

It is convenient to perform the radical operatioii in the following steps: 

1. Incision. 

2. Reflection of the ])criostouni and separation of the fibrous auditory 
canal. 

3. Preliminary removal of bone over outer wall of attic, posterior canal 
wall and antrum. 

4. Opening of antrum and removal of mastoid cells. 

5. Removal of the posterosuperior (piadrant of the bony canal wall. 

6. Lowering of the facial ridge. 

7. Removal of outer wall of attic. 

8. Obliteration of bypotymjmnum and widening of the bony canal. 

9. Curettage of eustaebian tube. 

10. Formation of plastic flap. 

11. Suture of posterior wound and flap. 

12. Dressing. 

1. Incision.--'riie usual mastoid incision is made (see page 99) '/| in. be¬ 
hind tb(‘ postauricular fold, and e.Ntciuling from tin- tip b(‘low to Yi in. above 
the superior attaclmient of the auricle. In certain cases it is advantageous 
to prolong this somewhat upward and forward. 

Some operators advocate a more convex incision with its njicx almost 1 in. pos¬ 
terior to tlic ])ostaiiricular fold. Tliis makes in many instances a more conspicuous 
scar, and tlie advantages claimed for it do not, in my opinion, compensate. 

The horizontal incision is rarely necessary, and is not made as a matter 
of routine. 

2. Beflection of Periosteum and Separation of Fibrous Auditory Canal. 

—The periosteum is now reflected in the nsnal manner and the lining of the 
bony canal separated tbrongbout its entire cirenmferenee with a medium-sized 
curet, tearing it away from the tnembrana tym|)ani (if any rciriains) at the 
annulus tympanieus. All bleeding vessels arc clamiicd and the posterior edge 
of the wound held apart w'itb the sharp retractor, while the Whiting fetractor 
is inserted into the auditory canal. 

I have never seen any ill effect from the separation of the entire circum¬ 
ference of the auditory canal,' and the added space and clear view of the 

‘Some authors leave the anterior part attached to avoid necrosis of tho canal wall, 
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auditory canal gained by this step are of great advantage to the operator. 

3. Preliminary Bemoval of Bone Over the Outer Wall of the Attic, Antrum, 
and Posterior Canal Wall. —The eoi'tcx over the above regions is removed to the 
depth of about % in- uiid to the extent shown iri the accompanying figure. 
This is cautiously done with a iiicdinm-sizcd gongc. In cases where the 
cortex is thick this enables the snbse(jneiit work on the antrum and canal wall 
to be accomplished with greater facility. With a little experience this can 
bo done (juite rapidly. In children with soft bones this .step may be omitted. 

Before removing the 
cortex the occasional 
operator should always 
pre.servo in his mind’s 
eye the location of the 
honmhiries of the supra- 
nieatal triangle. 

4. Opening of the 
Antrum and Bemoval of 
the Mastoid Cells. —The 
method of opening the 
antrum has heen given 
under the Si?nple Mas¬ 
toid tl|)eration (page 
111). In chronic 
cases, however, the fol¬ 
lowing peculiarities are 
nsnaljy note d, which 
render the step more 
difficult: (a) hardness 
and thickness of the 
cortex; (b) the apparent de|)th; (c) smallness of the antrum. The keynote 
in this procedure is to proceed slowly, ling the posterior canal wall and pro¬ 
ceed in a direction inward, forward and a little upward. When opened, the 
antrum slionld be identilied by means of a prohe and its overhanging walla 
removed. Tlie dural plate, and if necessary the sinus plate hehind should bo 
identified above. In a chronic case always be on the lookout for a low dura 
and a far forward sinus. TTsnally the mastoid cells are few in number. The 
bone, if not sclerotic, is n.snally diploctic in character. All suspicious or 
doubtful bone in the mastoid should be removed. Wliilc we wish to avoid, if 
possible, a large mastoid cRvity, it is safer in the long run to remove any 
bone that seems even slightly diseased, removing the tip, if necessary. The 
bone in the zygomatic region is ni>w removed cither with a gouge, or a Richards 
curet, which is worked from within outward, using the posterior tip of the 
bony opening as a fulcrum. This serves to narrow the ring of bone at the 
postcrosuporior canal wall. In this step the external semicircular canal should 



inK* extcrnul Honiicircular caiml at the lM)t tom of the cavity. 
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ii]i|in>xini:it<‘l_v oiu'-lliird, 
witli the <-liiscl, or tlio 


be identified. On account of the ivory-likc character of the surrounding bone, 
it usually is not as conspicuous as in the acute cases. 

5. Bemoval of the Fosterosuperior Quadrant of the Bony Canal Wall. 

—A probe is now passed from the antrum tliroujili flic aditus into the middle 
ear. All the canal wall above and e.xfcrnal to this probe may be removed in 
the followiiifi manner: It is assumed that ibe outer wall of the antrum has 
been removed eom]iletely so that tlic u|)j)cr border of tlic aufral ojiening is 
flush with tbe dural ])latc, and that the jicriplicr\ ot the upjier and posterior 
part of the canal wall has been outlined b\ the removal ot the bone covering 
the zygomatic area, together with any zvgomatii’ cells that, may be jircscnt. 
This removal of bone in the zygomatic region decreases the anfcrojiosterior 
dimensions of the bone to be removed and reudei's the final removal of the 
bony ring easier and less dangerous to the taeial nerve which lies beneath 
and below. 

Th(“ outer portion of th(‘ |)osterior canal wall. i. 
may be removed with the rongeur and the rema.inde 
entire segment with the 
chisel in the m a n n e r <le- 
seribed bidow: 

With a sharp, medium¬ 
sized Whiting ehisid a vru'ti 
cal cut 1 mm. in di'ptli is 
made into tbe bone id the 
posterior eanal, just Ixdow 
tlu* levcd of the dural plate, 
the I’hisid being ladd with llie 
flat edge towanl tbe dura ; 
starting below at the level 
of fh(' canal lloor, a la\<‘r of 
bone is sbaved from tbe jxis- 
terior eanal wall, iiicflii);/ 
the vertical incision above, 
tbe ehi.sel nr»w being held 
with the beveled edge toward 
tbe bone. Thus a wedge- 
shaped shaving will be taken 
from the posterior eanal wall, thin below and tbiekei’ above, its base correspond¬ 
ing to the depth of the verticad incision. 'I'liis ju'oct-ss is repchted until all that 
remains of tho upper posterior wall is a thin Iwjny bridge with the antrum pos¬ 
terior and above, tho cavity of the middle car anferior and below. 



ri(j. 


Showing “ lirititfc. 


-KaDIC AI, Ol'KItA'I ItiN 
prolK* ]K ])aNH/rl fiom tlif fulitiiH, U*tu‘iilh Hk* 
into tho cavity of the cur. 


Hy this method, it will he seen that the chisel is dri\cii vertically inward otdy 
above the level of the faeial nerve, while the eliisel when I'ovcritiff the lower part of 
tho canal wall i.s held nlinosl parallel to the niTve, rctluciii”- l<> a miniimim the chance 
of injury by a slip of the instriimciit. 
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The remaining bridge of. bone is now thinned from behind by the cautious 
use of a small Richards curet, and may be removed by one of 2 methods: 

(a) It may be bitten away in one pieee by the Jansen forceps, care being 
taken not to twist the instrument while this is being done. 

(b) Or, a small chisel may be placed at its upper extremity, and smartly 
tapped; in this method the bridge may be fractured above and below without 
the fracture line extending into the Fallopian canal and injuring the nerve. 
If a chisel is used at the lower extremity of the bridge, injury to the facial 
nerve is apt to result. 

The remainder of the canal wall forma the so-called facial ridge. At its 
upper and anterior extremity is now seen a small spur of bone, the remains of 
tho annulus ti/mjianicus. Directly below and beneath this arc the stapes and 

foramen ovale, while at its 
inner side lies the facial 
nerve. This spur must be 
cautiously .shaved down until 
completely obliterated. This 
is done with the side of a 
curct, working from above, 
using the upper edge of the 
bone cavity as a fulcrum. 

6. Lowering of the Facial 
Ridge.— I'lie facial ridge 
must now be lowered until it 
reaches an imaginary verti¬ 
cal line dropped (with the 
patient in the upright posi¬ 
tion) downward from the 
cojivexity of the external 
semicircular canal. This is 
best accomplished by the use 
of a large-sized Richards 
curet, working from above 
and using as before the upper edge of the bone cavity as a fidcrum. At the 
base of the ridge, nearing the lloor of the auditory canal, a sharp Whiting’s 
gouge used in the liniid will be found more’efficient than the curet. With 
those two in-strumeuts the bone shouhl be taken away in thin shavings, the 
face being closely watched by the anesthetist for twitching wdiich denotes that 
the facial nerve is in dang^ous proximity. If the facial ridge is lowered to 
the extreme limit of safety in the manner described, the facial artery, which 
lies ill the general course of the nerve, but somewliat e.xtcnial to it, will be 
dividcil. This is a very small vessel and tho resulting hemorrhage is easily 
chocked by pressure. 

7. Removal of the Outer Wall of the Attio. —The outer wall of the attic, 



Fio. 15.— Radical Oi-kiiation Completed. The cavity of 
thu untmiii and iniddio car arc seen converted into one. 
Tho eustachian tube ia accii at tho anterior part of tliu 
bony cavity. 
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iiiiny rcninnis nftor tlip prcliininnrv rPiiKivnl of hoiip (wh? pufjc 134) and after 
the cutting awny of the poaterosii})crior (pindnuit of the eannl wall, ia now 
removed so that tlic outer border is on a level with the highest point of the 
attic cavity and there is no ovcrlinn;/. lvs]>eeially important is it to roinovo the 
overhang at the junction of the anterior and outer walls of the middle 6ar. 
This may be dom* with a inedinm-si/.ed imret, using the side of the instru¬ 
ment, and working from within outward. Oftenliiia's in this region the dura 
has been cxpo.sed by the pathological jirtH-es.s. II' so, it should be treated as 
in the simple mastoid o]K<ration. 

The contents of the middh* ear cavity, which ])robably consist of granula¬ 
tions and necrotic ossicles, may now be removed by lhi‘ gentle use of a caret, 
inserting the instrnment into the cavity and enrc'lting gently outward away 
from the j)romontorv and foraimm ovale. After this is done the cavity is packed 
for a moment with gan/.e saturated with adrenalin l:l,Ot)(). '1 his ehecka the 

oozing and makes the bony landmarks more pi’ominent. 

8, Obliteration of the Hypotympanum. In many of the eases reipiiring a 
radical operation, the hony canal wall has hecome narrowed by a thickening of 
its lumen following the chronic .snj)jmration. 

It is cs.sciiliid for pood ilniinnpc and perfect hcidinp that tlu( distance Ix'twccn 
the anterior canal wall and facial riilpc he madi- as preat as possihh*, for tin* praiiu- 
lations haM‘ a li'iidcncy to hridpe acnos this space. 'I'liis is acconiplislicd by: 

(a) Itcnioval of the facial ridpc to its lowermost limit. 

(b) 'J'liinninp of the anterior canal wall. 

(c) Obliteration of the liypotympamim. 

The facial ridge bits been eonsidt^refl in the pieceding paragraph. 

The anterior tip of the ensfiicbian tube and canal wall may be tliimied with 

a small eiirct. starting tit ... of tlic (mstacliian tube and proceeding 

outward. This slionld be done until tlie eonve.xity of tlie bone e.xternal to the 
tube lias Itc'on entirely removed. 

Konghly, the liypotympamim is that part of the miildle ear cavity lying 
below the floor of tlie bony canal. 'I'liis overhang fi. e. tlie outer wall of tho 
above cavity) sbonid be removed so tlnit the eanal floor is on a level with tlio 
lowermost part of the tvmiiaiiie cavity. It is necessary to pay especial atten¬ 
tion to the overhang at the junction of the base of the facial ridg^i and tho 
posterior part of the liypotyiiifiamim. This is a point in the operative tcrdmic 
that is frequently neglected, and its omission is a factor in a certain number of 
postoperative failures. 

• 

In this locality the facial nerve, instead of proceodiiip vertically downward, turns 
somewhat backward, so that the overhanp may be cautiously removed without danper 
to its iiitcprity. This is done with .a small No. 0 Richard ctiret, supplemented by a 
Whitinp poiipp, and by scrapiiip from within outward. When the h.vpotympanum 
has been completely obliterntcil, a probe may he pnsscfl from the junction of the inner 
wall and the floor directly outward without encountering any ridge of bone. 
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9. Curettage of the Eustachian Tube. —The mucous membrane must now 
be removed from the interior of the custachian tube as far down as the isthmus. 
Failure to do tliis often results in a permanent communication with the throat; 
accompanied by an intermittent or continuous dischar;^c and by the constant 
liability of the operative cavity to a reinfection. This is best done by the use 
of the Yankaucr curcts. While not designed by Yankgucr for use in tho 
radical operation, I have used them constantly for that purpose, since tlftjir 
introduction, and have found them most efficient. If these are not at hand, 

-mimiKfffitwrtr- 

Fiu. 10 .—Yankauer Kubtacuian Curet Showing Detail of Head. 

a very small Volkmanu eiirct may be used in their stead. Some operators 
prefer a hand-burr. 

Afrain I must emphnsizo the rplntion.sliip of the parotid artpry, i. p. its position, 
to tho lowpr n7id iimcr sidp of tho tube. Often a proup of polls is fouTid pxtondinp 
from the ntirid oppninp of the tube to tho hypotyinpaiiiini. Tboso, if prosont, must 
be rpiiiovod. Jf polls iiro not prosont in this locality oanoolloiis bone may bo found; 
this should be removed with a eurot until tho walls are smooth and hard. 

Tho canal for the tensor tym{)ani runs just above and parallel to the 
eustacliian tube. The bony partition between them should be broken down 
with a ciirot and the "2 tnbo.s made into one for as great a portion of their 
length as is possible. 1’his allows their liimina to fill up with granulations and 
eventually to be obliterated. 

Failure to treat adequately the pustaohian tube and the canal for the tensor 
tympani inusolo is rosponsiblo for a iKirsisteiit disoharpo in many oases upon whom 
the radical operation has been perfofmed. 

Wlien this step has been accomplished the cavity is flushed with a normal 
saline solution and dried. It is then inspected carefully to make sure that 
the operator has not overlooked any diseased area cither in the middle ear 
or in the mastoid process. If these are found they should receive appropriate 
treatment. I'he area of the promontory and foramen ovale should be excepted. 
In my opinion curettage of this area is not only unnecessary in cases requiring 
simply a radical operation, but fraught with danger. Rough and improper 
treatment of the promontory and meddling with the foramen ovale have without 
dorrbt been responsible for a certain number of cases of acute labyrinthitis fol¬ 
lowing the radical operation. Granulations over these areas should not be 
disturbed. If the rest of the operative cavity be properly exenterated the 
surgeon need feel no uneasiness as regards the resolution of the tissue in this 
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area. Of course this does not apply to cases where a lahvrinthitis is present 
(see Labyrinth Operation). 

10. Foraation of a Plastic Flap.-—The piiriiose nf tliis step is twofold: 
first, to cnlarffc the external auditory canal so as to allow of subsequent dross* 
ings througb its lumen; second, to utilize the skin of the canal in lining the 
operative cavity. Various plastic operations have been devised for this pur¬ 
pose; however, 1 describe ojie which is simple and admirably fulfills its 
function. 

This consists of two incisions, meeting each other at right angles, a vortical 
one in the concha and a horizontal oti(‘ in the iloor of the canal. The sharp 
Hap knife is taken and thrust through the conclia at a, 
and carried downward in a curved direction just out¬ 
side the line of junction of the concha with the canal 
until it reaches h. tin* junction of the concha with the 
Hoor of th(“ canal. 'I’his incision extends through tin* 
entire thicknc.ss of the concha. 'I’hc .size of the future 
canal can he govcrnc<l hy the distance of the iiudsion 
behind the conchomcatal junction. \Vc usnallv plan 
.to make a canal through which we can pass the tip of 
the little finger. Ttio large a ineatns causes nndiic 
disfignreiticnt. 

'rh(“ flap is coinph’tcd by a sccoinl incision extend¬ 
ing dircctl\ inward from h along the Hoor to the inner¬ 
most extremity of the canal. 'I'his is convciiitMitlv 
imnh' hy inserting the pi’ohc-poiutcd flap knife into 
the lowermost part of tlm vertical incision from he 
hind, and se\(*ring the floor of the canal. I'Ik! fla]> 
thus forme<l is j)nlled upward and hai-kward, the carti¬ 
lage removed from its surface' with the .scissoi's, ami sutured to tla; fascia cover¬ 
ing the tem])oral nnisele, .so that when the auricle is in its projter jaisitiou the 
flap lies smoothly against the upper part of flic operative! e-avity. If the* dura 
has bee'U cxpei.seel, care sheiuhl Jee- takeui that this fhij) eloes imt liei against it. 

11. Suture of the Posterior Wound.- It is de-si rahh', if jjeessihle, to close 
the posterior wound. Michel e-Iamps or silkweirm-giit sutures are used. 

The lower part of the postcrieer incision should he; left e)pcn in the fed- 
lowing conditiems: 

1. Large mastoid cavity. 

2. Exposure of a considerable area of dura or sinus. 

3. Cases of cholesteatoma. 

4. In cases of suspected intracranial complications. 

Before the posterior weHiiiel is sutureel, the cavity should be lightly packed 
through the auditory canal with ."i jHjr cent, iodoform gauze. 



I' Ki 17. ' Kadicai. Oi’i-.ieAriejN 

SlKiWIMl 'IHK liINKH or 

1m iHiiiN i-eiie iiii.. I'oieMA- 

IKJN <JK A I’l.ASTle; Ke.AP. 



140 


THE ear and ADJACffeNT STRUCTURES 


INJXTBY TO THE FACIAL NERVE 

During the entire performance of the radical operation the anesthetist should 
carefully watch the face of the patient for twitching of the eye and face which 
denotes that the surgeon is in dangerous proximity to the facial nerve. If this is 
seen, ho should at once warn the operator. 

In the ordinary radical operation the facial nerve should not be injured by 
the careful operator. If the nerve has already been exposed in its course by the patho¬ 
logical process, slight injury is sometimes unavoidable. 

Faciftl paralysis is of two kinds: first, that caused by injury to the nerve 
at operation; this paralysis appears immediately after operation, its extent 
and prognosis depending upon the amount of injury inflicted; second, that 
caused by a traumatic or a pressure neuritis without actual injury to the in¬ 
tegrity of the nerve itself. This may often be ca\iscd by the removal of necrotic 
bone in close proximity to the nerve or the use of too tight postoperative pack¬ 
ing. In the latter ease the paralysis appears only at an interval of 24 to 48 
hours after operation, is almost never complete and fnay disappear in a few 
days, or as late as .3 months after its onset. In these cases the paralysis is 
rarely permanent and need cause the operator but little anxiety. The most 
fre(juent sites of these injuries are not, as is commonly supposed, along the. 
facial ridge, but in one of two places: first, where the facial nerve enters the 
middle ear above and behind the canal for the tensor tympani; second, at the 
posterior part of the hypotympanura where the facial ridge joins the inner 
part of the floor of the bony canal. 

AFTER-TREATMENT 

The primary packing is removed on the third to the fifth day after opera¬ 
tion and then dressed every other day with either balsam of Peru or 5 per cent, 
iodofonn gauze. When the cavity is covered with granulations, usually in 
about 2 weeks, the packing may be omitted. The car is then irrigated once or 
twice a day to remove the discharge and the cavity treated by the instillation 
of a warmed solution of boric acid in alcohol. Exuberant granulations should 
be removed from time to time either with a sharp curct, or by cauterization 
with a chromic acid bead, in order that the operative cavity shall present a 
smooth even surface for epidermization. By this method the operative cavity 
finally heals by the epithelium growing in from the edges of the canal and 
finally covering the granulations. 

At times the healing period may be hastened by the use of Thiersch’s 
grafts. 

Skin Grafting Following the Badioal Operation. —In suitable cases the 
process of healing after a radical operation may be hastened considerably by 
the application of Thiersch’s grafts to the operative cavity. 

While some operators apply grafts to the freshly operated cavity with some 
success, I feel on account of the complications (meningitis) which I have 
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observed following this practice, that it is safer to use only secondary grafts 
applied one week to t('n clays after the' operation. 

TECHNIC OF SKIN GHAFTINO. -In the following description of the 
technic I wish to aeknowlcvlge niy indehtc'tinc'ss to a jmper hy Mr. ('has. F. 
Ballaiiee (2). 

“After an interval of eiplit to ten days after operation the jst.sterior wound is re¬ 
opened and the eavity pently curetted. All hleedinp is arresli'd and the cavity (di'ansed 
with jKTo.xid Sol. and Unshed with saliTie. 'I'lie prafts are now cut preferaldy from tho 
inner surface of tho thipli. 'I'hni shoiihl he laine and Ihiii. They may he kept on plate's 
of plass or they may he iimiK'diately earrii'd to the wound on a mieroseope seetioii 
lifter. The front border of the lifter is placed apainst the outer or supertieial edpo 
of tho anterior wall of the cavity in the hone made' hy the oj)eration. The inarKin 
of the praft is now er)a.\ed from olT llie lifter on to this supertieial islpe, and idso 
above on to adjoininp su|)ertieial edpe of the roof of Ihi' eavity, just helow the linen 
temporalis. The upper and anterior inarpins of the praft thus placed are held in 
position hy a probe. The section lifter is pradnally witlalrawn ami the lower and 
posterior edpes of tin' praft drojiped apainst the posterior and lower honmhiries of tho 
operative cavity. The praft there hridpes o\er the o|)erative ejivify. The air and 
blood which sei)arate the praft from the inner wall of the tympano-antral cavity 
are reinovt'd hy a little skillful nmniimlation, hut ehielly hy siietion thronph a pipot, 
insinuated beneath the edpe of the praft so that it I'linps closely to the contour of the 
operative cavity. The praft is now hi'ld Hat hy atmospheric jiressure apainst (1) tho 
anterior widl of the eavit.y foriui'd internally hy the anterior Isumdary eif tin' tympanum 
and attic and e.vternally hy the anterior wall of the enlarpeil osseous meatus; (2) 
the anterior part of the roof of the eavity formed hy the teptmai-tympani ami the 
superior wall of the eidarped osst'ous meatus: (.‘1) the inner walls of the attii' and 
tymp.amim; (4) the ti'pmen-antri; (h) the tuberosity formed hy the hori/onlal senii- 
eiretdar eaual and the h'sllopian ejinal; ami (ti) the inner wall of the antrum. A 
little hleedinp is apt to come from tin' neiphliorhood of the iMistaehian tid)e and the 
pipet may have to he used mor<' than once. It is nmlesirahle to praft the (aisterior 
asid lower part of a very larpe mastoiil eavity, for this will make the i>ermaneiit I'avity 
uiims-essarily larpe. The main elTort sluodil he directed to eoverinp the tepmen, the 
inner wall of the attic, the tyniiianuni and tho antrum.’' 

“The praft is held apainst the hone with small plups of cotton, dusted with iiristid. 
The first plup is placed in the lowc'r part of the tympanum and often extends into 
the upper part of the Eustachian tube; the next is phn-eil apainst the upper part of 
the inner wall of the tympanum and attic; ami the next apainst the inner houndary 
of the oilitus and antrum. About seven plups are usually emjdoyed. One or two. 
grafts are also placed on thi' inner surface of the mastoid Hap, eorrespondinp in extent 
to tho tympanum, attic and antrum. These grafts sliouhl he arranped so as to 
cover the raw eelpe of the posterior marpin of the meatus. They thus an' inveigled 
through the meatus and appear on the skin surface of the eonelut. The mastoid 
flap is replaced and sutured. A sma'i pauze mop is placed in the meatus to sup|>ort 
the grafts against its edge and a dry sterile dressing applied. This shotdd la? ehanped 
daily and the plugs removed from the third to the sixth day, depending upon the 
preseneo of discharge, pain or fever. The dead part of the graft comes away, leaving 
a smooth pink surface, which rapidly becomes pearly pray. The suhseyiucnt treat¬ 
ment consists of gently removing the secretion daily with a dilute solution of hydro¬ 
gen peroxid and applying a dusting powder. In the favorable cases healing is com¬ 
plete in two or, three weeks.” 
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FBOONOSIS A7TEB A BAOIOAL OPERATION 

In simple uncomplicated cases we should expect a cure (i. e. a perfectly 
opidermatized dry ear in 80 to 90 per cent, of the cases). The percentages of 
failures, if we exclude those due to poor operative technic, occur among patients 
the subjects of syphilis, tuberculosis, diabetes, arteriosclerosis, or some other 
constitutional disorder, or in cases following scarlet fever, mejisles or 
diphtheria. In the cholesteatoma cases a recurrence is not infrequent, and 
from time to time the cholcstcatomatous masses may be removed from the 
operative cavity. 

In the simple uncomplicated cases the mortality should he almost nil. 

COMPLICATIONS FOLLOWING THE EADICAL OPERATION 

1. Facial paralysis. ' 

2. (lellulitis of the flaps. 

3. Sinus thrombosi.s. 

4. Cerebral or cerebellar abscess. 

5. Acute meningitis. 

6. Acute labyrinthitis. 

7. Postanrieiilar fistula. 

Facial paralysis has already heen eonsidered. rpllulitis of the flaps occurs 
especially in tho.se cases in which the posterior wound has been sutured 
throughout its entire extent. 

Sinus thrombosis, imuiingitis and brain abscess sornetimea apparently fol¬ 
low the radical opei'ation, but in the majority of eases they have been pi'esent, 
undiagnostieatod, at tbe tinu! of the original operation. They may also be 
caused by the aeeideiital injury to the brain or sinus at the time of operation. 

Acute labyrinthitis may be caused by an accidental dislocation of the foot 
plato of the stapes or a perforation of the feiicstrnm ovale. A postanrieiilar 
fistula sometimes persists iu the wounds that have been left open behind, or 
which have broken down. In certain cholesteatoma eases a persistent fistula is 
sometimes intentionally formed so as to better treat the middle car cavity. 


OPERATIONS UPON THE LABYRINTH 

Recent advances in knowledge of the suppurative diseases of the inner 
ear or labyrinth make it essential that those who are called upon to do mastoid 
' surgery should have at least rudimentary knowledge of the subject. 


, It is impoBsiklc in this article tn discuss even briefly the pathology and the 
symptomatology of suppurative labyrinthitis secondary to iiiiddlc ear disease. The 
author must reluctantly confine himself to a brief description of the tc^ts of the inter- 
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nal ear function, the indications for operation u|K>n the labyrinth and a rehearsal of 
the different types of operation upon this structure. 

The inner car or labyrinth is composed of '2 parts, the cochlea, and the 
vestibule and semicircular canals. The c(K‘lilca is tlic orpin of the sense of 
hearing, and the vestibule and semicircular canals have to do with the sense 
of orientation. 

Functional Tests of Inner Ear_ ABSOLUTK hkarino tksT. —The func¬ 

tion of the cochlea may be ascertained by the alisolute luMiring test. The 
principle of this test is that if any hearing is ju-csent iii the di.scascd ear, the 
cochlea has not been seriously affected by tlu! purulent inllammation. The 
hearing of the sound oar must be c.xclndcd by the ii.se of a noise ap])aratus 
(Barany). This is a clockwork apparatus, and wlnm wound, started and 
placed in the sound car, makes so mncli noi.se as to entirely exclude it from 
the test. The diseased ear is then tested by the loud voice close to the ear. 
If any hearing remains, the cochlea has not been invaded by tho purulent 
inflammation. If no hearing remains, the coi-hlea is not functionating and 
probably at some time has heen invaded hy a siipjmrative process. It is not 
justifiable, by this test nloiir without the aid of other symptoms, to assume 
that the ccK-hlca is, at the time of the test, the seat of the sup|)urative process. 

Tho function of the .semicircular canals is best ascertained by (1) tho 
caloric test; (li) the rotation test. Of these the calorie, is the most valuable 
and the easiest to apply. 

CALORIC TKST.- This ti’st depends on the fact that, if a normal ear bo 
syringed or irrigated with a solution whose temperature! is Hti'' to F., a 
nj/sldi/nni.s to the opposite side will he iii/lurrd. 'I'lie lcii</lli of time between 
the Iwginning of the test and the onset of the nystagmus is to be noted, as 
well as the duration of the nystapnus. Tluire are griiat variations within 
normal limits. Jf water of SC ' F. Ix! used, the tiiiii! of irrigation reipiircd 
to produce tho nystagmus is alxmt 40 seconds. 'I'lie physiological limits are 
from 10 seconds to 15 minutes. 'I’lie nystagmus has an average duration of 
about 2 minutes. 

If nystagmus cannot be induced, we can state that the normal reaction 
of the semicircular canals is ah'-ent, and, as a rnlc!, in the presence of sup¬ 
puration of tho middle car, we arc justified in assuming an invasion of tho 
vestibule and semicircular canals. 

THE ROTATION TEST.— 'Fliis is leas valuable than the caloric teat. It is 
more elaborate, requiring a special revolving chair, and is subject to greater 
variations and to more sources of error. 

It depends on the fact that if a normal person seated with head erect in 
a revolving chair is rapidly rotated 10 times and then suddenly stopped, an 
after-nystagmus will be induced whose direction is opjiosito to the direction 
of the rotation. The duration of this nystagmus is about 40 seconds. The 
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duration of nystagmus caused by rotation in opposite directions usually varies 
not more than 3 or 4 seconds. It is the shortening of tho duration of the 
nystagmus of one side, in comparison to that of the other side, that is sig¬ 
nificant of vestibular destruction. Kerrison states this in the following for¬ 
mula:. “Great sliortening of the after-nystagmus in one direction, as com¬ 
pared with that in tlic opposite direction, points to a non-functionating laby¬ 
rinth on the side toward which the shortened nystagmus is directed.” 

FISTULA TEST.— In tliis test a nystagmus is produced by a rarefaction or 
condensation of air in the middle car. If present, it is iudientive of a fistula 
of the bony capsule of the vestibule or semicircular canals and of the reaction 
of these structures. A positive fistula test is of value. A negative test is 
of no value whatever. Kven though there be a fistula, this test cannot bp 
obtained in the presence of a non-reaching labyrinth or in the presence of 
anything that interferes with the rarefaction or condensation of air in the 
middle car. 

This test is best performed with a Sicglc’s otoscope, to which a Politzor’s 
bag has been attached. 

Symptoms of Vestibular Irritation.—The characteristic and essential symp¬ 
toms of vestibular irritation are: (1) nystagmus; (2) vertigo; (3) ataxia. 

NYSTAGMUS. —Vestibular nystagmus is a rhythmic movement of both eyes 
in response to vestibular stimulation. Nystagmus of vestibular origin has 
tho following characteristics: It is composed of a quick movement in one 
direction followed by a slow recovery. It is named according to the direction 
of tho quick component. It is increased in intensity when the eyes arc turned 
in tho direction of the quick component and decreased when turned in the 
opposite direction. 

VERTIGO. — In vertigo of vestibular origin, the patient has the sensation 
of objects rotating around him. The plane of rotation is always the plane of 
tho nystagmus. Tho direction of the rotation varies, usually from the side 
of tho slow nystagmus movement. If the patient’s eyes arc tunicd in the 
direction of tho quick component, the vertigo is increased. 

ATAXIA. — In ataxia of vestibular origin, the patient tends to fall toward 
tho diseased car. (,’hangc in position of the head modifies the direction to 
which tho patient tends to fall (i. c. by changing the position of tho diseased 
ear). 

Rarany of Vienna Vras the first person to discover the relationship be¬ 
tween these three symptoms of vestibular disease, and has thus tersely ox- 
pressod it: 

“1. Spontaneous vertigo of vestibular origin is always accompanied by some 
degree of spontaneous vestibular nystagmus, and is always inorensed when the eyes 
are turned in the direetion of the quick nystiigmic movement. 

“2. Vestibular ataxia is always aceoinpanicd by vestibular nystagmus and is 
always influence*! by the position of the head. 



OPERATIONS UPON THE LABYRINTH 


145 


“3. A person oxhibitinf? vcstibiilnr nystsfrinus teiiJs to move (rotate) within {he 
plane of the nystagmus, niul to full in tlio di root ion op)X)8iU> to the direction of the 
quick nystagmic movement.'’ 

General Considerations. —'I'li*' operation of opening tlio labyrinth is a 
dangerous one and the problem of the surgeon i.s to balanoc the risk of opera¬ 
tion agnin.st the nltinmte onteonie of the laltyrinthitie inflammation if not 
operated upon. Tnlhniimation of the lahvrinth /irr sr is never fatal, but in 
its tendency to sj)read to the inening<'s lies the eh-ment of danger. 

The aim of operative priK-ediires is thorough drainagii of tin* atreeted Aron. 

Indications for Operation upon the Labyrinth (Cochlea, Vestibule, and Semi¬ 
circular canal). — I. In a<*nte dilfnse snp|inrative labyrinthitis, where there 
are symj)tom8 of beginning involvement of the meninges. 

2. In nent(> diffuse suppurative labyrinthitis which immediately follows 
a radical operation, probably indicating an injury to the stapes and foramen 
ovale during operation. 'I'licse cases, if nut op<‘ratcd upon, rapidly incite a 
meningitis. If these* ca.ses are oj)eratcd njain hi'fon* meningitis appears, the 
prognosis is fair. If operated upon after tin* onset of meningitis, the out¬ 
come is usually fatal. 

3. In chronic dilLise suppurative lalnrinthitis, compli(*atitig a chronic 
suppurative crendition of the ear anil mastoid proc(*ss re«piiring operation. 

In these* cases the diagnosis of chronii* elilTnse* labyrinthitis is maelc by 
the history of erne* or more* eittacks of nystagmus, vertigo, ata.xia, and npem 
examiiiiition, tineling the; labyrinth nnre’sjionsive to thei e*ale)rie* fe*st ami teetally 
deaf. In these case*s. if the* mastoid is ope'rateel nj)on, the* hihyrinth must bo 
drained also. Iloweiven*, in this e*onne*i*fion, it is possible to e*ont*e*ivo of a 
lalrvrintli giving this history and thi*se* ti*sts anel ye;t so eehliterated by fihrona 
tissue* as to he* no me*nae*e' if not ope*rati*d upon. 

Here is seen the; reaseni why the; hdnrinfh shoeild lee? testi*el in every case 
requiring a radical operjition. In aehiition to the* above*, certain eonditieena 
exjeasionally found at operation e*onstitnte indieaitie»ns for e)pe*ning the laby¬ 
rinth : 

1. An open foramen ovale, through whie*h pus is seam to come. 

2. A fi.stnin on the prorneentory or margins of the foramen ovale, from 
which piia is seen to come. 

These cases arc preebahly ca.ses of chronic diffnsei lahyrinthitia, and it 
would be unsafe to allow the labyrinth to remain nndrained except for the 
fistulous openings. 

In cases of fistula of the external scmieircnlnr canal, the labyrinth should 
not be opened unless the suppurative process has been proven to have invaded 
the entire labyrinth. 

Contra-indications to the Labyrinth Operation. —AH eases of acute labyrin¬ 
thitis not exhibiting symptoms of meningeal invasion and not following im¬ 
mediately after a radical operation. 

Surgical Anatomy of the Labyrinth.—THE VESTiBULt:. — The vestibule is 
11 B 



146 


THE EAR AND ADJACENT STRUCTURES 


an’ oval cavity, about 6 mm. in anteroposterior diameter and about 4 mto. in 
•its vortical and horizontal diameter. It is situated directly internal to the 
middle ear cavity, and separated from it by the foramen ovale and stapes. 



'• R 11 


Fig. 18. —A IIohizontal Hkction or pKTiif)UH Por¬ 
tion OK 'rKMi»f)HAL Bone, Thuouoh Upper 
Part or Oval Window. ShowiiiK tlw* rolalion 
of tho VHOtibulp, Heiiiicin'ulnr canul.s, rochica and 
intiTnal auditory inpaliiH. A vrptiual .section 
(Kig. lU) hiiH already Imth made from this speci¬ 
men. a, Foramen ovale; h, ve.stihule; c, ex¬ 
ternal semicircular canal; d, cochlea, e, in- 
tiTiial auditory ineatu.s; f, |)o.st.(Tior HeniK'ircutar 
canal, k , facial canal, h, carotid canal, x, opim- 
inK of Hcmicircular canal into vestibule, b, 
section of posterior .semicircular canal. (From 
a pr(‘paration by F. B. Burchell.) 

rected outward and forward. Internally 
auditory ineatns; e.xteriially its apex i.s 
iniddh* ear. .Antevo-inferiorly it is in rel 
to tlie jugnlar hull) and posteriorly to the 
vestihnle. 

'I’lio inodiolns or hony stem contains 
niimito ehannels for tlie eocldea nerve, 
and if tlie modiolus is injured dnrini' 
operation, tlie.si* afford direct conimnni- 
ention with tlie snharaclinoid spares 
throni^li which infective material may 
puss, setting ii]) a leptomeningitis. 

TilKSKMK’lHCUILAK CANALS.— These 
are semieireiilar bony canals 1 mm. in 
diameter. 'I'hev are II in miinher and 
lie at right angles to eaeli otlu’r, eom- 
mmiieating witli the ve.stilnile hy '> open¬ 
ings. I''r()m tlu'ir position they arc 
named: fl") 'I'he horizontal or exter¬ 

nal; (21 the anterior (or superior) ver¬ 
tical; (1$) the posterior vertical. 


The foramen ovale opens into the 
center of the outer wall of the vesti¬ 
bule. The facial nerve runs just 
above the foramen ovale and is in 
relation - to the outer wall of the 
vc'stilmle. Anteriorly the, vestibule 
eomniunieates with, and is in rela¬ 
tion to the cochlea; anteriorly it is 
also ill relation to the internal audi¬ 
tory meatus. Internally it is sep¬ 
arated from the internal auditory 
meatus hy a thin wall of hone. In- 
f'eriorly it is in relation to the jug¬ 
ular hull). 

TIIK COCHLEA. —This is a bony 
tulie coiled on itself around a cen¬ 
tral stem, the modiolus. Its cen¬ 
tral axis is horizontal and is di- 
its base is in relation to the internal 
in relation to tin' proniontorv of the 
ation to the carotid artery, inferiorly 



Fio. 19.—A Vebtical Section Tbrodoh 
Lono Axis ok Pk.thocs Portion op 
Tk.mporai, Hone. n. Foramen ovale; 
r. oxlonial .•H-niirirruIar canal; n, facial 
cnn.-vl; h. curutid canal; i. foramen 
rotunduiii; ni, untniin; ii, maatoid cella; 
p, promontory. (From a preparation by 
E. B. Burchell.) 


Kneh canal at its anterior end e.xpands into an ampulla .'ibout 2 mm. in 
diameter. 'I’he posterior end of the anterior vertical and the upper end of 
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the posterior vertical cniinls unite to form n coniiiioii ojK'iiing into the ves¬ 
tibule. 

Of these the horizontal is the most imiiorlaiit snririeally. It form? a 
n:nido to the antrnin and facial nerve, its ain|nilla a 'I'liidc to the veatihnle. It 
is the one most frciinently seen, and i.^ most eoinnionlv allai-ked hy the erosive 
inflaininations in the middle ear and mastoid. With the head erect, its posi¬ 
tion is very neatly horizontal. 

Surgfical Guides to the Vestibule. The aim of all operative procedures 
upon the lahyrinth is to nnike a free ojietdiij; into the vestihnh'. 'PIk! /ptides 
to the vestihnh' are: 

1. The iinterior amjinllar ('tid of the hori/otital semieireiilar canal. Tlio 
vcstihnlo lies helow and hehind it. 

2. The jtosterior end of the hori/.ontal (■■inal. 

.‘1. The foramen ovtile. 

4. The iin^le of interseelion of the planes of the semieireidiir eanals. 

T). In the .W'tmiami 
operiition, tin* line of 
intersection of the 
planes of the posterior 
vertical iind the hori- 
zontiil eanals. 

In any east' it is as- 
Biinietl fh.'it till' lah\- 
rinth operation has 
ht'i'ii preceded liy an ex¬ 
tremely thoroii'rh rad¬ 
ical ofieration. In this 
ofx'ration the antt'rior 
lij) of tlu' enstaehian 
tidit' most ht' ohliterated 
as fhoron;>hly as possi¬ 
ble, till' facial ridftt' rt'- 
moved so as to fret a 
pood exposure of the 
foramen ovale, and tho 
anplc between the dural and simis plate.s, posteriorly, thoronphly' exenterated. 

Hinsberg; Operation. — 1. The stapes is t'xtraefeil wiili foreejts. 

2. The bridpc of hone hetueen the round ami oval wirnlows is removed 
with a small ponpe. Witli a small enret this ojieninp is further enlarped 
downward and forward. 

3. A small proljc, bent at riaht anples a short distance from its extremity, 
is inserted into the above opening and the position of the rwif of the vestibule 
ascertained. 

4. The external semieirenlar canal must now he opened at its anterior 



tif lilt w-iiiir irniljir (‘.‘Uj.lI's udl hcrii liclow (Ik'IM 
iH m-r ji iIm (I'Voin a (ii.ssi rlioit for llic uiiili(jr liy 

JJr If. 1 AlkiiiM.) 
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half. This is done with a small keen chisel, taking away the bone in thin 
layers. The position of the facial nerve immediately beneath the canal and 
above the oval window must be remembered. Any rough or clumsy work 
at this step of the operation will fi'acture the Fallopian canal and endanger 
the integrity of the nerve. After the ampulla is exposed, its relation to the 
roof of the vestibule is noted by meairs of the probe and the roof of the ves¬ 
tibule entered by means of a small gouge or curet, caution being taken again 
to avoid Injury to the facial nerve. 1 he opening into the vestibule may be 



Fm. 21. -iriN«iiKuo Opruation Completed. In the central ijurt of tho fimirc tlip ntiPiiiiiK into tho vonti- 
bnlc in ttuen. Hlyditly Ix'low iind in front of this is soph tin- o|)pnin(! formed by tlie reinovid of the 
partition Isdwceii the ovul tiiid round windows. (From nn oriKiiinl dis.seetion.) 

enlarged backward as far as is necessary. Tho eoehlea is now further opened 
by the removal of the promontory with a small gouge. 

Neumann’s Operation.—In this operation the vestibule is approached from 
behind through the posterior fossa. The sinus is uncovered posteriorly (sec 
Sinus Thrombosis) below the knee, and the dura in front of it and over tho 
togmen aiitri, exposing a space bounded by the posterior part of the petrous 
pyramid in front and the dural plate above and the sinus posteriorly. 

Tho dura is now cautiously separated from the posterior surface of the 
pyramid, care being taken to avoid wounding the superior petrosal sinus above 
and tho jugular bulb below. This separation continues inward until almost the 
margin of tho internal auditory meatus is reached. The dura is now pro¬ 
tected and held away from the posterior surface of the pyramid by the bowl 
of a large curet, and the edge of the pyramid removed in thin layers. This 
is done cautiously with a sharp chisel or gouge, and the exposed surface 
constantly scrutinized for a dark opening (tho lumen of the posterior canal). 
This is noted and tho bone further removed, which will expose 2 openings. 
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the cross sections of the same canal. Still further removal of the bone will 
disclose a third opening, the lumen of the posterior half of the horizontal 
canal. A triangular space inclosed between iiiiiigiimry Hues joining these 
3 openings forms tlic guide to the vestibule. By reiuoviug the bone in this 
area an opening is made into the posterior ])nrt of that cavity. The bone is 
now removed between the oval and round windows, and the promontory 
removed, exposing the first and second turns of the coehlea. 



Km. 22 .— NEUMA.Ns’h Opkk^tion 1'hn tlisMrrlion kIiowm tin* A pnilut Iiiih 

piUHM'd through (he tiiiitoil ovtti uiid roiiinl winiiou'', iititlcr ihr tif Imiik* tin* ftiWal 

nent*; if4!i t iiti Ik s im iIk* cavity of the (»p''>><'(l vcrttilitilt* J{(‘hi>i<l im N‘cn tin; lateral HinuH ami thn 
dura of the middle uml puHtcrior cranial foHrtnt. (From a ilittHcction l)y the author.) 


Structures to Be Avoided in the Labyrinth Operation.—i. TIIK MODIOLUS. 
—.'Xny injury to the modiolus, caused by enretlago of the eochleal (lavity or 
ill-advised nttern])t.s at its removal. o])ens n|) a direct comtnnnieatioii with 
the subarachnoid spaces of the brain, and is exirenu.'ly lialde to set up a puru¬ 
lent meningitis. 

2. INTERNAL AUDITORY MIOATUS. 'I'he dura around the meatus is 
closely adherent to the bone and the injndieious use of a chisel in this region 
is apt to open into the subdural space. 

3. JUGULAR BULB. 4. CAROTJD ARTERY.- The locution of tllCSC vessels 
must be borne in mind. 

6. FACIAL NERVE. —It is liable to be injured during the operation, unless 
extreme caution be used. 

Choice of Operations.—The Neumann operation is indicated when intra¬ 
cranial complications are suspected. A deep epidural abscess in the posterior 
surface of the pyramid may bo exposed, or in a beginning meningitis the 
dura in the posterior fossa may l)c inci.sed. In thi.s operation there is less 
danger of injuring the facial nerve. The only objectioti to it is the necessary 
exposure of the dura with its risk of injury. It is hard to perform in coses 
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where the diirii is very low aiid the sinus far forward. Operations of the 
lljnsbcrf' type have their indication in the cases where the process is confined 
to the teinj)oral hone. 

After-treatment.—The posterior wound sliould he left open and separate 
packing introduced to the wound in tlie labyrinth. J'he patient should be 
kept in bed for at least three week.s following the operation. 


SURGICAL TREATMENT OF THROMBOSIS OF THE SIGMOID AND 

LATERAL SINUS 

The aijn of surgical measures upon the sigmoid and lateral sinus is the 
removal of the infected clot and the seejuestration of the sinus from the 
general circulation. 

Surgical Anatomy.— SURl’ACK AtAUKINGS. -'I'lie course of the lateral 
sinus may he indicated by a line drawn from the external occipital pro- 
tuhernnee to tin; ccnttir ol the external auditory canal. That jiart of the sinus 
below the hciid or knee which occurs in the jiosterior jiart of the mastoid bone, 
and which e.xtcnds from the knee to the jugular bulb, is called the sigmoid 
sinus. 1 his jiortion of the sinus has no dctiiiitc surface landmark, as it may 
occupy a variable jiosition on the inner surface of the mastoid hone. Ileucath 
the middle car the sigmoid sinus makes a sharj) turn upward, and cxjiands to 
form the jugular hull). 'I'lic knee of the sinus is joined by a smaller vein, 
the superior jieti'osal sinus. J’he mastoid emissary vein joins the sig^noid 
sinus, carrying the blood fi-om the seal]) over the mastoid process. Tlic in¬ 
ferior petrosal sinus joins the jugular bulb beneath the cavity of the middle car. 

The sigmoid and lateral sinus is simply a large vein which runs on the 
inner surface of the mastoid |)rocess, and is covered by a thin jn-occss of dura 
mater, ft is separated from (be mastoid cells by a plate of bone of ivory-like 
whiteness and consistency, the so-called siiniK jilalr. 

Indications for Operation.- Operation is indicated in every case of sinus 
thrombosis as soon as the diagnosis has been made. It is beyond the scope of 
this article to consider at length the diagnosis of sinus thrombosis. A tyjiical 
case, giving the history of a sesere chill and a sudden rise in temperature 
to 104° or 10.'')° F., with an ci|nally sudden fall, when accompanied by a 
positive blood culture and a negative j)hysical examination, except for the 
car and mastoid process, offers no special difficulty in diagnosis. It is in 
the cases ot acute and chronic mastoiditis which acconipauy the exanthemata 
or other severe infections, that a positive diagfnosis is often difficult. In a 
case of acute mastoiditis, either before or after operation, the diagnosis of 
this condition must be made on the history and the above signs (chill, high 
temperature with so-called “church steeple” rise and fall), either with or 
without a positive blood culture, rather than .on the appearance of a local 
condition in the mastoid wound. It is in the exclusion in other parts of the 
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body of the causes of chills, lii{*b tcinporatnru and positive blood cultiiro, 
that most of the mistakes iu the diafniosis of sinus thrombosis are made. The 
conditions most frc<piently ixTiirrini; before or alter mastoid operation, which 
may be mistaken for sinus thrombosis, are: 

1. Erysipelas. 

2. Pneumoniju 

3. ('ellulitis of the wound. 

•t. Septic infection of the kidney. 

Jfalaria. 

In this connection, it must be reniemlH>rcd that jiositive blood (mlhires 
occur often in scarlet fever. po-.ilive blood culture, other causes 

bein^ cxcludetl in a cast* ot a<‘ntc mastoiditis bi'fore or alter ojK'ration, is 
stroni^ presuinjitive evidence ot a sinus tlironibosis. However, we must not 
rely on this entirelv, but ])laee our eliiet l•(diallce u|ion the idinical sinus. On 
the other hand, a negative blood enltiire doi’s not exclude a sinus tlironibosis. 

The ojieration for sinus tlironibosis consists in a removal of the infected 
clot and an obliteration of tbe lumi'ii ot the sinus. Ibis may or may not 
be acconi])anieil bv a lination or a re.section of tbe jun’nlar vein. 

General Indications for Ligation and Resection of the Jugular Vein. At the 
present time tlic ijnestion ot libation and resection of the jnnular \cin at the 
time of operation is an ojicn one. (ttoloiiist-' in this country may be divided 
into 2 f;ronps: the radical, wbo bidicvi' that in every case of sinus thrombosis 
tbe jnjiiilar vein should be resected belore the sinus is o|>ciicd ; and tbe con- 
.servativc. who believe that the siiiiis should lirst be inspected and the <iiiestion 
of resection decided upon by coiisidi'rat ion of the ap|icai ance of the siniiH 
itself or bv consideration of the liistorv of septic absor|ition previous to tir 
followiii;: operation. I'lie conservative ololo,i>ists Indicve that the vein should 
be rc.sected at tbe time of operation only when the sinus shows siijns of dis- 
intep'alion, or when the jiatient shows siiiiis of marked sejitic, alworjition of 
some duration. In the ordinaiw case, when the clot removed from the vein 
is finn and lias not broken down and become pnrnleiit, it is removed; and it 
is customary to wait 21 hours before considering li;:ation. 

ily procedure is as follows: 

1. Expose sinus. 

2. Open sinus. 

If the clot in found and it is firm, it is removed. If free bleeding oeenrs from 
the jugular end in children, the vein is not ligated. In adults, if the patiiiit is in 
good condition, the vein is resected. If upon oiiening the ‘-inns the clot is found to he 
disintegrated, the sinus is piieke<l temporarily and tlie vein ligated and rrsected, the 
elo{ being removed after ligation or resection of the vein. If the clot is firm and 
free bleeding does not occur from the jugular end, 1 heliexe that it is safe to wait 
24 hours before ligating the vein, if there has been no lo-tory of septic absorption. 
This rule is especially applicable ni children, where the slioi k of ligating and resecting 
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the vein is much greater than in adults, and adds materially to the danger of the 
operation. 

If upon opening the sinus no clot is found and a blood culture is negative, the 
sinus is packed for 24 liours. If no clot is found and the blood culture is positive, 
tho vein is usually ligated. In general, the positive blood culture in a case of sinus 
thrombosis is an indication for the ligation of the jugular vein. 

Operations upon the Jugular Bulb.—Tn certain cases of sinus thrombosis 
in which the clot has been removed and the vein ligated, and in which tho 
symptoms of septic absorption continue!, certain otologists advise the so-ealled 
“gutter” operation. This has been especially advocated by Crunert. 

From persoTial observation, however, 1 believe that this operation, which consists 
in the exposure of the jugular bulb behind the facial iierve down to the jugular 
foramen, is unnecessarily severe and fails of its i»urposc. 

In those cases which I have observed, 4t has only hastened the fatal out¬ 
come. If, in these ca.scs, the ])atieut is unable to take care of the amount of 
infected material between the open sinus above and tlic open jugular vein 
below, I believe that tlie shock of this operation, which is very severe, only 
further lessens the feeble resistance of the patient. 

OPERATIVE TECHNIC 

Cases of sinus thrombosis operated on by the aural surgeon arc all sec¬ 
ondary to operations for acute or chronic mastoiditis. 

The sinus is never attacked without a preliminary exenteration of the mastoid 
process. A(!cordingly, in the following de.seription of the oiierative technic, it 
will be assumed that either the simple mastoid or the radical mastoid operation 
has been performed. If the sinus operation is to be perfornu'd at tlie time of tho 
original mastoid operation, this preliim’Tiary operation should be performed ns rapidly 
as is consistent with a fairly thorough exenteration of the process. In previous 
descriptions of this operation, sufficient emijhnsis has not been laid upon the im¬ 
portance of a thorough, but rapid operation. In the eases in which mastoid operation 
■ has been performed some time previously, the need for rapidity in the operation is 
not so marked, unless tlie patient is in a desperate condition. The point which I wish' 
to emphasize, however, is that in the performance of the preliminary mastoid 
operation, a rapid operation is important for the welfare of the patient. 


The usual iiinstoid operation having been performed, the sinus may be 
exposed in the following steps: 

1. Prolongation of the posterior incision. 

2. Preliminary delineation of the sinus plate. 

3. Preliminary removal of tlie bone over the posterior part of the sinus 

plate. 

4. Removal of the thin sinus plate. 

5. Placement of iodoform plugs. 
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0. OpeuinjS' of siniia and removal of clot. 

7. Packing of sinus and the application of tho drc-ssing. 

1. ^elongation of the FosteriorTncision.- 'I'lic ])ostcrioi' incision ia now 
prolonged directly backward toward the external (xvipital protuboraijco. Tho 
length of this prolongation ia usually from 1 in. to D ;. in. Thia inciaion ia 
extended through the periosteum directly to the hone. Tho jHiriostcum is 
elevated over this area and the hemorrhage cheeked. 

2. Preliminary Delineation of the Sinus Plate. 'I'lie contour of the sinus 
plate within the limits of the mastoid process is now rapidly outlined hy tho 
removal of the cells or eaneclloua tissue around its houiidary. 'I’liia ia con- 
voiiieiitly done with a medium-sized Volkmaim curet. ('ells resting' directly 
upon the sinus plate itself may he rapidly removed hy a Kiehards eurct. 
At the same time stune of the hone of the sinus 
plate itself may he conveniently removi'd. In 
working around and directly over the sinus 
earc should he taken that the curet does not 
plunge through the sinus plate and injure' the 
sinus itself; for the resulting hemorrhage adds 
greatly to the ditlicnlties of tlie oj)erati<in. An¬ 
teriorly the ainiis plate sliouhl he exposed al 
most down to the jugular hull). 

3. Removal of Bone Over,Posterior Fart of 
Sinus Plate. — .Vt the upper and j)osterior hoiin- 
daries of the mastoid process the hone will lx; 
found to he of a denser consistency and l(“ss, 
cellular in structure. 'I'his hone must l)e, re¬ 
moved from over the course of the sinus plate 
before tin; plate can he conveniently attacked. 

'J'his hone is removed along the line of the sinus 
(extending backward towaiil the exteinal <M;(rij)- 
itnl protulx'rance) either with a broad chisel 
or with the Kiehards curet, according to its 
hardness <ir density. d'his excavated area 
should he gutter-shaped with its houndaries ex¬ 
tending .somewhat beyond the houndaries of the 

sinus. I'liis procedure thins the lione over the sinus so that it may bo ex)n- 
veniently removed with the rongeur forceps. 

4. Removal of the Sinus Plate, d'ho bc.st instrument for the removal of 
the bone of the sinus plate is a rongeur. This rongeiir must have certain 
characteristics. It must be powerful and sharp to enable the bone to be bitten 
away cleanly without injury to the sinus itself. Its blade must have a certain 
conS’exity so that when it is introduced l)eneath the sinus plate the convexity 
of the blade will push away the sinus from the bone. 'I'he blade should be bent 
almost at right angles a short di.stance from its extremity to enable the rongeur 



Fki 


-IUvNk’s UoNllEllli Khu- 

CKPH, 



154 


THE EAR AND ADJACENT STRUCTURES 


to be easily and conveniently applied to the sinus plate. I believe'these qual¬ 
ities to be onibodicd in a rongeur of the Bayne pattern. A powerful forceps 
that may also be used is the Brandegeo rongeur. This last instninjent is a 
straight rongeur and at times is awkward to use. 

Before the forceps can be used a small portion of the sinus must be exposed 
in the following manner: If at the time of operation a sufficient area of the 
sinus has been found to have been exposed by the pathological process, advan¬ 
tage is taken of this and the remainder of the plate removed with the rongeur. 
Jf the sinus is found iutaet, the following procedure is adopted: A small area 
of sinus plate, about Yi. in. in diameter, is cautiously curetted away with the 
Richards curet until the sinus is exposed. This is preferably done just below 
the knee. A small curet is then gently inserted beneath the bone and the thin 
plate pried away until the area is enlarged sufficiently to admit the blade of the 
rongeur forceps. A small probe or grooved director is now inserted underneath 
the plato in order to be sure that the sinus is not adherent to the bone that is to 
bo removed. The rongeur forceps (Bayne) arc now inserted into the opening, 
one blade being between the.sinus and bone, the other blade being over the sinus 
plate. They are now withdrawn slightly in order to be sure that no sinus is in¬ 
cluded between their grasp and cut squarely through the bone. This process is 
repeated until the sinus plate has been removed from near the jugular bulb 
below to the desired point posteriorly. It is extremely important before using 
the forceps to be absolutely sure that the bone and the sinus plate arc not 
adherent, and this can only be ascertained by the careful use of a probe or 
director. If the bone is found to be adherent, it must be carefully separated 
frojii the sinus before it is removed. In cutting the bone care must be taken 
to lift the point of the instrument slightly away from the sinus in order that 
it will not dig into and injure that structure. In this manner the sinus plato 



Fio. 24. —Brandeqee's Ronobcb Fobcbps. 


is carefully removed from the top and sides of the sinus over the area desired 
by the operator. Enough of the sinus plate should be removed so that when 
the iodoform plugs are in position a space of 1 in. to 1Y> in. will be left between 
them. 

5. Placement of Iodoform Plugs. —At this point in the operation it would 
be well for the operator to inspect the uncovered sinus, for although the con¬ 
dition of the interior of the sinus cannot be judged by the appearance of its 
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exterior, nevertheless at times some infonmition may Ihj obtained. In the 
neglected cases tlie simis may seem to he eollii])sed ami pus may bo seen to 
issue from a perforation in its wall. In tlie majority of eases the sinus wall 
will be foinid to Ik? dull and lusterless, or else covered with gramilations. This 
appearance is in contrast to the liealtliy sinus e.Njiosed at the posterior part 
of the ojierative cavity. 'I'lie determination ol a clot within tlio siiyis by 
palpation of the uno])ened simis is e.\treinel\ nneiM'tain. Asjiiration with a 
Indlow needle is nsohvss. The only way ot determining delinitc'ly the prcsonco 
of a clot within tin? sinus is hy ojiening its lumen with a knito or scissors 
and inspecting its interior. 

Hemorrhage from the sinus is hest controlled hy jilugs of iodoform gaiixo. 
These plugs are made hy rolling or folding iodoform gau/e into niijiroximatoly 
the shape of a lead pencil and cutting tla'in in lengths ol about % in. The 
operating nurse should always have a ;su|)|)ly of the.se on hand. Two of those 
plugs arc taken and held with forc(>ps hy the lirst, assistant against eairh ex¬ 
tremity of the ex])osed sinus, and are so phu'cd that gentle jire.s.snre in that 
locality will etfectually 
cheek the Ilow from that 
end of the sinus. The 
proper manijuilation of 
those pings is a very e.s- 
sential steji at this stagi^ 
of the operation. With 
th(‘ assistant alert to 
niakt* pressure, on either 
end of the sinus at the 
word of the operator, the 
s inns is now (pilckly 
opened with a knife the 
entire length of its ex¬ 
posure. From the man¬ 
ner of the hemorrhage 
certain deductions may 
be made. 

G. Opening of the 
Sinns.-i. sixusOPENED, 

NO HEMORHDAGE.—This 

indicates the presence of a firm clot in the interior of the sinus. This may be 
further verified by holding apart the edges of the incision with the forceps and 
inspecting its interior. 

2. SINUS OPENED, FREE HEMORRHAGE.—rsually when tho sinus is 
opened there is a free hemorrhage, and it is necessary for tho operator to 
determine, if possible, its source. Accordingly after a moment’s waiting pres¬ 
sure should be made on the jugular end. If the hemorrhage stops, this shows 



Fig. 2.0.—ExroHURK of the Lateical Sindh. TIk^ lairral einui 
IS t^howii uiirovcnMl and flit* uxinfftmi plu^H hold in place pro- 
. Iintiiiury to itn inciHion. (In tliiH druwiiiK tho plugs aro lungor 
than those used in actual practice.J 
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that tho torcular end is obstructed by a clot. If the bleeding continues slightly, 
it conies in all probability from cither the mastoid emissary vein (the superior 
petrosal sinus) or else a partially obstructed torcular end. Pressure should 
now bo made with the plug at the torcular end of the sinus and the plug lifted 
from_the j\igular end. If tluire is no hemorrhage, this indicates that there is 
an obstructing clot in the jugular end of the simis, A small amount of hemor¬ 
rhage from this end probably indicates a partial clot in this locality. Free 
bleeding from the jugular cud does not rule out a clot in this locality, for the 
hemorrhage may come from the inferior petrosal sinus. If a clot is found in 
the torcular end and if it cannot he dislodged by the gentle use of a dull curet, 
the sinus should be further exposed and opened until the end of the clot is 
reached emd free bleeding ensues. If a lirrii clot is found at the jugular 
end, it is safer to stop immediate operation upon tho sinus and ligate or excise 
the jugular vein, returning later to the sinus. If, however, a firm clot is 
expelled from the jugular end and free bleeding ensues, and the patient has 
given no history of septic ahsorption, I believe that it is sometimes safe to wait 
24 hours before ligating or excising the jugular vein. The clot, in all csiscs, is 
most conveniently removed from tho lumen of the sinus with a dull curet. If 
the clot has been removcjd, fresh iodoform plugs should be adjusted to each end 
of tho sinus. 

7. Packing of the Sinus and Application of the Dressing.—The edges of 
tho open sinus should be trimmed away with a pair of curved scissors, and 
the remainder of its lumen packed with iodoform gauze. The mastoid wound 
is then firmly packed in the usual mauncr. In making pressure on the sinus 
at tho time of operation and after operation has been completed, the operator 
should remember that lie is packing directly against the brain and should use 
no more pressure than is actually necessary for tho stopping of the hemor¬ 
rhage. The plugs and packing in the sinus should be left iu situ for days. 
They should thou bo cautiously removed, and if bleeding recurs from tho 
sinus, they should be replaced and left for another 3 or 4 days. The re¬ 
mainder of tho mastoid wound, with the exception of the sinus packing, should 
bo treated as iu an ordinary mastoid operation. In opening the sinus it is 
best to keep tho patient iu bed for at least 14 days after operation. 

LIGATION AND BESEOTION OF THE INTERNAL JUGULAR VEIN 

Tho question of resection of the jugular vein has been hllndcd to. Under 
this heading I wish to give in more detail the indications and the technic 
of tho operation. 

Indioations.—1. In every case of sinus thrombosis in which there has 
been a history of marked septic absorption or metastatic abscess. 

2. In cases of sinus thrombosis in which the sinus has been opened and in 
which the symptoms of septic absorption continue. 

1. In cases of sinus thrombosis in which the sinus has been opened and 
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in which a disintegrated clot is found at time of ojioratiou, although no symp¬ 
toms of sepsis have appeared. 

Contra'indioations.—1. In cases of sinus thromhosis in whicli the sinus 
has been opened and in wliieli fnrllier operative interferenee \vo\ild probably 
be fatal to the patient. In these eases it would jtrobably bo Indter to wait 
24 hours before resection of the vein. 

2. In small children and infants in whom reseeti<'n of the vein would 
bo a grave surgical procedure. 

The question of resection of the jugular vein dejM'iids not onlv upon the 
patient’s condition, hut upon 
the tcehnie and tlie pxperieneo 
of the operator. If he be one 
of sufHcient experience, he can 
y resect th(“ vein \vitln)Ut . 
the shwk and trauma that 
would bo caused by a less ex- 
perieuei'd oj)erator. Tliis must 
always be taken into consider¬ 
ation. I'liere is no doubt but 
that the system can take care 
of large (juantitics of infecting 
micro-organisms introduced into 
the blood, and it is now g('ner- 
ally conceilcd that a moib^ralc 

dc'lav in the resection of tlie I'l'.-. :;o,—L kiaudn a.nh Kxi mms nr Inikhnai. Juuulab 
, ■ , • 1 1 Vein (Ij. Ltnu uf iijciNitui. 

vein IS not witli tlie 

<langer formerly suj)poscd. i»y this I do hot wish to la; undersfoo*! as advo¬ 
cating delay in every case, but at times 1 bclii*vc that it is liner judgment to 
wait than to balance the resisting powers of the patient against the shock of 
an immediate operation. 

Operative Technic for Ligation and Besection of the Internal Jugular Vein. 

—For the instruments necessary, sec j)agc- lO.’i. 

If the operation is performed subsetiuent to the mastoirl f)peration, tho 
instruments should be restcrili/.cd ; and the towels around tlm patient, and tho 
gowns and gloves of the oj)crator and his assistants sinaild be changed. It 
is assumed that the side ftf the neck of the patient has been previously pre¬ 
pared in the manner described. A siTndbag should now be plaee<l under tho 
patient’s shoulders and the head of the patient turned toward tho opposite 
shoulder. 

The incision should now lx; made along the line of tho sternomastoid 
muscle (from A to B, Fig. 2(i), from the clavicle Ixdow to within Vtj in. of 
the mastoid incision above. This incision should Ik; carried through skin, 
subcutaneous tissue and the platysma myoidos muscle. In making this the 
external jugular vein is encountered and should Ixj divided between clamps 
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or ligaturck A searcli should now be made for the anterior border of the 
sternomastoid ninaclo. This is recognized hy the fact that its fibers run up 

and down. It is covered 
by a layer of the deep 
cervical fascia. The an¬ 
terior surface of this 
should he slightly sep¬ 
arated, and the common 
sheath of the carotid ar¬ 
tery, jugular vein and 
pnenmogastrie vein will 
he found to be exposed. 
This is also covered by a 
process of deep cervical 
fascia. 

'Flic jugular vein lies 
to the outer side of the 
carotid artery, and will 
be recognized as a bluish 
mass alternately empty¬ 
ing anil iilling with the 
movements of the respi¬ 
ration. 'I’lic sheath must 
now he opened. 'I'his is 
best done in the neigh¬ 
borhood of the omohyoid 
muscle. 'I’lie first assist¬ 
ant should hold up the 
sheath with a pair of for¬ 
ceps, whih' the o])erator 
bolds the other side, tak¬ 
ing care to lift the sheath 
away from the vein. A 
small opening is now 
m a d e into the sheath 
with the soi.ssors, taking 
care not to cut the vein. 
The structure of the vein 
this opening. With the 
now separated from the 
This process should be 





27.—lilOATlON AND KxrtHloN tiK INTERNAL JuilULAH VEIN 
(2). Thf oprrntioii w alnmni cttmplcli'd. Thi* vein is won 
ligatod and out bolow. The stump of Iho vein is Hoon in tho 
lower part of tho inri.sion. At tho u|>iut and loft hand part of 
iho inoision is soon tho htcatod stuinp of tlio facial vein. In¬ 
ternal to Iho voin is tho carotid artery, starting to bifurcate, 
and the piioumogastrio norvo. Tho omohyoid muaclo ia won 
crossing thoso structures posteriorly, tlio storuoinastoid nius- 
clo is held buck )»y a retractor. (Trom a dissection for the 
author liy Dr. U. 'I'. Atkins.) , 


will be found to he o.xposed innnediatcly beneath 
scissors pushed through this opening, the vein i.s 
sheath from below upward, and the sheath opened, 
repeated until tho slieath of the vein has been opened from the omohyoid 
below to above the entrance of tho facial vein. The vein is now separated 
by blunt dissection from the posterior part of the sheath, care being taken 
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not to injure the pneuniognstric nerve which may bo aeon running* posteriorly 
between the artery and the vein. The large branehea entering the vein 
should bo tied lietween two ligutiires and divided. These are usually the 
middle and superior thyroid veins, the lingual and facial veins, and «icca- 
sionally u branch from the external jugular. If any large lymphatic glaiida 
are found overlying tlie vein, tliey may lx' removed, |)rovided it may bo aecoin- 
plished without inueh eiTort. llowevc'r, 1 believe it to Iki unwise and unnecea- 
sary to attempt an elaborate dissection of the glands at this time. After the 
vein has been sej>arati*d throughout tlie entire length wliieh is to be removed, 
it may be doubly ligated below and tin; vein cut hi'tween ligatures. The 
remaining main brandies are now quickly doubly ligated and divided. The 
main trunk of tlie vein is now jnilled down from its insertion in the upper 
part of the wound and ligated as liigh as jtossible. It is tliiMi cut below the 
ligature. If blood is wished for a culture, the main trunk of the vein is 
allowed to (ill with blood and is doubly ligated at the ujtper jtart before l)eing 
divided. Further bleeding j>oints are clamped and ligated, and tin; cavity 
flushed with normal saline. 'I Ik! wound is then partially sutured ami cigarette 
drains in.serted, tirst, to the stiimj) of the vein above; and second, to the lower 
angle of the wound below. The ligatures on the main trunk above should bo 
of No. 2 jilain catgut. 'J’hc r(!sulting scar will he less if the platysma and 
deoji fascia are sutured in a separate layer. 'This shouhl he done with inter- 
nijited sutures of No. 1 jilain catgut. 'I'Ik! skin is best sutur(‘d with intor- 
rujited sutures of silk or silkworm-gut. 

The jugular dressing is now aj)|)lied in the form of a double figure 8, 
passing below and under both axilhe. Carc! should be taken, especially in 
children, to see that chafing is avoided by placing jileiity of cotton in these 
localities. If there is considerable oozing, the out(!r dressing may lie changed 
on the tirst day after ojicration. Ordinarily, the tir.st dressing is done on the 
third or fourth day after ojieration and afterward every day if deemed neces¬ 
sary. Rarely, if ever, can we get the jugular wound to h<‘al by primary union. 
The reasons for this are as follows: first, infection from the mastoid wound 
and from the upper end of the jugular vein; second, lowered resistance of the 
tissues due to cxce.ssive blunt dissection in removal of the vein. 


OPERATIONS FOR BRAIN ABSCESS OF OTITIC ORIGIN 

Brain abscesses occurring as a complication of aural inflammation are 
mainly of two types, cerebral and cerebellar. The cerebral abscesses are 
the most numerous and occur in about 80 per cent, of tho cases. 


OEBEBBAL ABSCESS 

Surgical Anatomy. —A vast ninjorit.v of the cerctind abscesses occur in that 
part of the tcmporosphenoidal lobe which lies just aliove tlie middle ear and antrum, 
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and separated from them by an extremely thin plate of bone, the tegmen tympani 
et antri. Occasionally an abscess of otitic origih occurs in the frontal lobe. The 
descending horn of the lateral' ventricle lies in the posterior part of the temporo- 
sphenoidul lobe, but is usually not injured in the attempts to loeate an abscess in 
this locality. 

Indications for Operations.—As the only acknowledged treatment of brain 
abscess is surgical, the indications for operation arc obvious. It should be 
the aim of the surgeon to discover and evacuate the abscess with as little 
disturbance and manipulation to the surrounding healthy brain tissue as is 
possible. If the abscess has been discovered and evacuated, and if a sup¬ 
purative leptomeningitis docs not already exist at the time of operation, the 
ultimate recovery of the patient depends largely upon how scrupulously the 
surgeon lias followed this operative axiom. 

, If the operation is secondary to a simple or radical mastoid, this cavity 
should he gently curetted of granulations, flushed with saline and temporarily 
packed with iodoform gauze. If the operation for brain abscess is performed 
at the time of the operation for the causal ear condition, the preliminary 
operation sliould he performed as rapidly ns possible, a 8ini|)lc mastoid for 
brain abscess following an acute mastoiditis, and a radical operation for a 
brain abscess following a chronic or an acute exacerbation of a chronic inflam¬ 
mation of the middle car and mastoid cells. 

Preparation of the Patient.—The usual preparation for the mastoid opera¬ 
tion should be extended so as to include one-half the skull of the side to be 
operated upon (sec page lOfl). If, for obvious reasons, the prepanition occurs 
immediately after the mastoid operation, this area is closely covered by a piece 
of sterile gauze, the half of the scalp dry shaved and tincture of iodin applied. 
The operative field is inclosed in sterile towels and fresh iodin is applied to 
the edges of the mastoid wound. All instruments should be rcstcrilizcd, and 
the operator and his assistants should don fresh gloves and gowns. 


Technic of Oi'ekatiox 

The operation can bo conveniently described in the following steps: 

1. Incision and reflection of flaps. 

2. Removal of tegmen tympani and tegmen antri, with a portion of the 
squama. 

3. Exploration of the dura covering tegmen tympani ct antri. 

4. Exploration of temporosphcnoidal lobe. 

6. Insertion of drains. 

6. Dressing. 

• 1. Incision.—From the upper end of the usual mastoid incision, an in¬ 
cision is made directly upward for a distance of iy> in. (4 cm.). The mas¬ 
toid incision is also prolonged directly forward for % to in. (2 to 4 cm.). 
These incisions are carried directly to the bone and the flaps thus formed 
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rapidly reflected. The temporal artery ia severed and should be quickly 
clamped and tied. Some authors prefer » largo horse shoo incision starting 
from tho upper part of the mastoid iiieision; but the above inoisions give 
adequate exposure and do not ex]siso as large an area to sulmoquent infection. 

2. Bemoval of the Bone. —Witli a largo roiigour the tegmen antri and teg- 
men tvmpani are now removed, together witli a portion of the squama. The 
area of Ixme removed in the s<]uama sliould be enough to explore adequately the 
teniporosphenoidal lobe, provided a listula is not found in tho dura of tho 
tegmen. Ir should l)c oval and of the dimeusious 2 by 2'^ in. (.'» by 0.5 cm.). 
T h e aeeompanying dia¬ 
gram gives a clear idea of 
its extent and location 
(Fig. 2S). If the squa¬ 
mous portion is umisually 
thick, the chisel may be 
rei|uired to thin tho bone 
suftieiently to enable the 
rongeur to be used. 

3. Examination of the 
Dura.--The dura covering 
the tegiuiues tvmpani et 
antri should now Ix! caro- 
fully .scrutinized and ex¬ 
amined with the {U-obe for 
any iistuloiis openings 
leading to an abscess cav¬ 
ity within t h <; teuiporo- 
spheiioidal lobe. Jf one is 
present, it is of vital im¬ 
portance to find it. 'I’hc 
fistulous opening is usu- 
allysmall and its orilii-e often obseureil by the surrounding graiiulutioris. Pus 
is often found issuing from its lunn-n. During this examination, cure should 
be taken not to injure the granulations on the dura. On. no acronnl should 
they be curette<l. They are nature's harriers to the spread of the infection, 
and curettage of dural granulations serves no \iscful purpose and may convert 
a localized meningitis into a general one. 

If a fistulous opening be found, a cotton-wound ajiplicutor may be gently 
passed into the abscess cavity to aid drainage, and then withdrawn. Further 
operative procedure should be omitted, the wound packed with iodoform gauze 
and a dressing applied. The wound should be dressed daily and further 
operative procedure upon the fistula leading to tho brain abscess should de¬ 
pend upon the recurrence of tho symptoms of incrcasi;d intracranial tension. 
The majority of cases will drain wdthoiit further interference. 

13B 



Ficj. 28.— Ceiikiiiial Auhckhk. Thin illiiMtra(ion hIiowh the area 
• r»f dural rxixmura, la^'Ortniiry f<ir an axpluriitioii for a tctniporO" 
Aphr noidal ahM-fSH. Some howfvur, prefer to oxpoae 

tlip dura iiirtre p(JHt4‘riorly than the hImivu ^urn indicatM* 
(From u diHHcotion for lh«; autlujr by Dr. H. T. Atkins.) 
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This treatment is advocated by Kerrison and Dean and meets with my 
hearty approval. If a wider opening ia aubsequontly found necessary, a blunt- 
pointed bistoury should be inserted into the fistula and the tissues incised in 
a direction directly outward. In doing this, an attempt should he made not 
to pass beyond the adhesive inflammatory zone surrounding the fistula. If the 
insertion of a drain into the fistula is deemed necessary, a strip of gauze or 
a small cigarette drain may be used. It has been my observation that when 
these drains arc removed at the daily dressing, pus wells out from the abscess 
cavity with considerable volume, and it lias seemed that instead of fulfilling 
their purpose, they have slightly hindered drainage. I believe that it is 
better to oniit the insertion of drains into these fistuhe and insure the de¬ 
sired result by the daily gentle passage of a cotton-tipped probe into the 
abscess cavity. If, after careful seavcli of the dura covering the tegmen, no 
fistula is found, I follow the teaching of Macewen, postponing further ex¬ 
ploration, and pack this area for 24 to 48 hours, providing the general symp¬ 
toms permit. This allows adhesions to form between the coverings of the 
brain, and when this area is finally explored, there Is less danger of dis¬ 
seminating infectious material through the pinl and arachnoid spaces. 

At this time 1 believe in doing a classical subtemporal decompression 
operation in the usual sterile field above and in front of the one just packed. 
This relieves intracranial tension still further and allows the surgeon to wait 
longer for localizing symptoms to appear. 

If the general symptoms permit of no delay, the temporosphcnoidal lobe 
is expo.scd through the dura in the following manner: 

4. Exploration of the Temporosphenoidal Lobe.—The mo.st suitable in¬ 
strument for this purpose is a straight, pointed bistoury with a rounded end. 
At this point the surface of the dura should he rendered as sterile as possible 
by mopping with peroxid and flushing with a warm saline solution. 

The brain knife should he plunged directly inward just above the external 
auditory canal. After it has been passed into the brain substance for 5 mm. 
Vi in.), the surgeon should pause and gently press the knife to one side 
to see if any pns escapes. If no pus is found, the procc.ss is repeated every 
quarter of an inch until a depth of IVI; in. (4 cm.) is reached. If pns is not 
found, a similar exploration shoidd be nuule % in. ((! mm.) behind and in 
front of the original puncture. If pns is not found in this area, the ad¬ 
visability of making further incisions above, in front and behind this area 
must be considered. While superfluous punctures through the dura are to 
be avoided if possible, they arc not in themselves especially dangerous if care¬ 
fully done under aseptic precautions, and the possibility of leaving brain 
abscess undiscovered must be taken into consideration. 

As a rule, the depth to which an exploratory incision may be carried is 
1% in. (4 cm.). In exceptional instances abscesses have been reached at a 
greater depth. 

If pus escapes at any time, the knife should be held in that position until 
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the pus ceases to flow and until a cigaretto drain is inserted into the abscess 
cavity. If the nl>t>fe!« cavity apjK'ars to be a large one, the brain tissue should 
be incised to a width of l-j in. to allow of frev drainago. 

THK WHITING ENCKl’HALOSCOl'K. - Tlii.s iiistrnincnt is at times useful 
in facilitating drainage ol an idisc(‘.«is cavity. I. liowcvcr, re.serve its use for 
those cases wliere drainage by the above simple nn'tluuls is inelTwtivo and 
where there arc Hym}>tonis of the formation of a secondary alwccss. It should 
be used with extreme care and gentleness. It is inserted into the tistula or 
incision for '/i in. (7 mm.), and its obturator removed. Any pns appearing 
in its Inmen is .sponged away with cotton-lipped apj)lieators and the general 
direction of the tistula ob.served by jnishing tin* instiaiment, so that the inenis- 
eiis of its eollap.sed bonndari(‘s is in the center of tin* tield of the instrument. 
The obturator is reintrodneed from time to time when neee.ssary to facilitate 
its inward movement. \V«‘ know when the abscess cavitv is reached by the 
sudden outpouring of jms and by the fact that gentle rotation of the instrii- 
iiamt no longer discloses a meiiiscits, but (In* smooth walls of the abset'ss cavity. 
1 be inexperiencc'd snrgc'on conbl (‘asily creat(“ a fals«! passage or «*arrv pus 
from the absce.ss into tin; surrounding healthy tissue*. A good h(‘adlight is 
necessary. 

Drainage of the Abscess.-- .A nibb(*r etr glass tube gives the best drain¬ 
age*, but on ace'onnt of the e*xtre'iiM* liability of .se*e*otuJary hemiorrhagx! feilleiwing 
its iKse*. aural snrge*ons are* g't*iie*i*ally nnite*ei in the use of gan/et or cigarette 
drains (gau/.e* and rnbbe*r tissue*). 

I n.se* a e*lgare*tte drain, anel whe*n the* ab.sce*ss (*avity grows very small, a 
simple* strip of nibbe*r ti.ssiie*. It sbonld be* iiis<*rtcd well into the; ab.se;e!8S 
cavity and graelnally shortene*(l at e*ach eleiily dre*ssing. 

(}. Dressing. .\fte*r a elrain bsis be*e*n inse!rte*el, its e*nd Is faste!ne*d with a 
safety pin anel the* mastoid cavity loose*ly }iae-ke*el with j>e*r <*e*nt. iodieform 
gan/e*. I'he wound may be* partly e*lo.se*el eibove! with silkworm gut anel the 
iisnal mastoid elre*.ssing a})plied. 


A F rKll- l KKAT.M KNT 

The patient should remain in bed for at least 1 we*e*ks after the operation 
until the abse'css cjivity has tilled up eend the elnral wound healcel. If these 
ca.ses move about too early, tbe*y eero prone to get n|) a meningitis or an en¬ 
cephalitis. 

Dresaings should lx; lione daily for 2 weeks ami then probably at loss 
frequent intervals. The patient should lie kept on a Ibiid diet for 4 or .'> days 
after the operation, and the bowels should be regulated so as to prevent strain¬ 
ing during defecation. 

Proo.vosis and Mobtai.ity 

The prognosis of hrain abscess is always grave. 1’hc most favorable cases 
are those in which the cavity is small and superficial, the pus in the abscess 
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not foul, and in which there is a fistulous tract leading directly to the mid¬ 
dle ear. 

The unfavorable cases die of sepsis and exhaustion, meningitis or en¬ 
cephalitis. 


Hernia Cerebri 

This condition occurs in the unfavornhlc cases, and is probably due to an 
encephalitis in the suiTOUuding tissues. If the hernia is large and gradually 
increases in size, the outcome is usually fatal. If it is small, the patient 
may recover. 


Dioitai. Exit.oration 

This method is advocated by many general surgeons in cases where the 
abscess cannot be easily found. It necessitates a large incision in the dnra and 
.brain tissue, and I believe that its routine use is fraught with danger to the 
. patient and would reserve it for the last resort in exceptional cases where the 
symptoms of brain ab.sccss are moat positive, but the abscess cannot be dis¬ 
covered by any other means. 

OEREBELIiAIt ABSCESS 

Surgical Anatomy.—Tin; anterior and mesial portions of the lateral lobe 
of the cerebellum are in contact with the petrous pyramid and with the lateral 
sinus. 'I'his is the most frequent site of an abscess and the ccrcbellnni should 
be explored Hrat in tliis location. From a surgical standpoint the lateral 
lobe of the cerebellum is divided into 2 portions: first, the snrl'ace anterior 
to the lateral sinus; second, the surface posterior to the lateral sinus.- 

'I'lie general points in the operative treatment of cerebral and cerebellar 
abscess are identical; consequently, under this title the author will only con¬ 
sider the special points wherein the surgical treatment of this condition 
differs from that of cerebral abscess. 


TKCiiNie OF Operation for Cerebei.i.ar Ab.scess 

1. Incision. 

2. Removal of bone. 

3. Exploration for the abscess. 

4. Drainage—counter opening. 

6. Dressing. 

’ 1. The Incision.—This is an extension directly backward of the posterior 

mastoid incision toward the external occipital protuberance, and of sufficient 
length so that the triangular flap thus formed, when pushed downward, will 
expose an area of bone approximately 5 cm. (2 in.) in diameter. In those 
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cases in which the scalp is nnusimlly thick tiie exposure of this area may be 
facilitated by carrying the end of tliia incision slightly downward; It should 
be carried directly to the lx)no and the flap iiiinu'diately riiflccted downward 
with tho periosteal elevator. During tliis jiixK’cdure the mastoid emissary 
vein will probably l)c injured; the opening in the hone should be plugged 
with a bit of iodoform gauze and the s<-alp end of the vein elamped if neces¬ 
sary. Any mnselo fibers adhering to (he hone may ho ent away with curved 
scissors. 

2. Removal of the Bone. -’I’lio hone* should he first reniovisl over the 
lateral sinus and over that area hounded l)v (lie sinus Ixbind, tho dural plate 
above and the posterior surface of the petrous p\raniid anteriorly, (biro must- 



FlO. 2!). (>RHKHKLl<AH Abh<'Kwh, Slitmiii^ (Ilf :ircji of Ihuh- (o In* r(-iiio\'i‘<l In ruIi'rjunU'ly r'XpoHO the 
cerolM'iliir diini in front of and iM'Iniid tlir l.iPTal HiiiiiN In (IiIh diMM'ctioii a Ni'iitiiiinii (laby* 
rioth) operation hint airrady l>ecn performed. (Drawn from a diNueetioii l>y tlio author.) 

be taken not to injure tlie .seniieirenlar canals or the lateral sinus. Injury to 
the sinus adds considerahly to the t(M-hnieal difhenlties of the operation and 
can usually ho avoided hy tlu! earefnl use of the rongeur (see Hinns Throm* 
bosis). 'I he bone over the eerehelinni, jiosterior and infesrior to the sinus, is 
of considerable tbiekness, and in many eases will liave to Is; thinned with the 
chisel before the rongeur foreej)s i-an 1m* used. 

Behind the sinus an oval area .should be expimed, roughly 10 cm. (2 in.) 
m diameter. Aural surgeons have, for the most part, given up the nso of tho 
trephine and depend largely upon the rongeur forceps for the removal of 
the bone. 

* 

During this procedure tlu* mastoid emissary vein is usually again in¬ 
jured. It may be clamped aiul ligated, or the bleeding controlled by iodoform 
gauzo plugs. 

3. Exploration of the Cerebellnm.— 'J’lic game geiu^ral rules of exploration 
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and treatment governing the cerebrum apply to the cerebellum. If a fistula 
is, found, its opening is enlarged only if necessary. If no visible evidences 
of a subdural collection of pus arc seen, the cerebellum may be explored in 
the following manner: 

In front of the sinus: 

1. The knife may be carried directly inward to a depth of not more than 
6 cm. (1 in.). 

2. A second incision may be made behind tho first, inward and a little 



FlO. 30, — UlAUnAMMATK; CnOS8-SECTION OP 
Rkiht Ckhkhellah Hrmihfhkhe. a and 
li indinaln linw of exploration in front 
of tho sinuH. C, I), and E indicate linos 
of exploration bvhind tho sinus. (After 
Kerrison.) 


backward, not deeper than in. (3 
cm.). 

liehind the sinus: 

1. An incision may oc made just be¬ 
hind the sinus, inward and forward, to the 
depth of 1 in. 

2. A second incision behind the first, 
inward and sliglitly forward to a depth of 
l'/^> in. (2.0 cm.). 

3. A third incision posterior to No. 
2, directly inward to a depth of 1)4 in. 
(3.2 cm.). 

If tho aboN’c scheme of systematic c.x- 
ploration (which is due to Kerrison) is 
unsuccessful, tho advisahility of other in¬ 
cisions must he considered hy the surgeon. 

Abscesses in tho ccrcbelimn arc apt to 
bo small and tho pus thick. It is, there¬ 


fore, easy for tho surgeon to overlook an 
abscess in this locality. On this account, also, I bolievo the hollow needle to 


bo an untrustworthy instrument for tho exploration of brain abscesses of otitic 


origin. 

4. Drainage of the Abscess.—If the abscess is located anterior to tho 
sinus, the question of a counter opening arises. Some surgeons advise a counter 
opening behind the sinus in every cast of cerebellar abscess in this locality, but 
I boliove that its use should be restricted to those abscesses which arc found 
to drain improperly through the anterior opening. 

During the exploration of the cerebellum and the evacuation of a cere¬ 
bellar abscess, the patient must be watched for a cessation of respiration. 
It is wise to have the patient but lightly under the anesthetic and when 
evacuating an abscess to stop tho anesthetic temporarily. Tho intratracheal 
insufflation method is especially indicated in cerebellar cases. 
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OPERATION’S UPON THE NOSE AND AC'CKSHOUY SINUSES. UHINOPLA8TIC8 

I’kkcy Ji. Ti'km hk 

J’lastic oporatioiis upon tlio iiost* arc pcrfoniicd for the correction of do- 
forinifiis, .sonicfinics coiificnifal (IcCccfs, Imt iniicli more l‘r('(|iicMfl_v traumatism, 
inflammafion or new frrowtli. Rhinoplasties inav he partial or total. 

The most common tvpes of inllammation that cause loss of substance of 
the no.so are svphilis, tnherciilosis, Inpns and noma. 

It is a fundamental princi[>lc of all j)lastic work n[)on the nose that the pri¬ 
mary can.scs of th(! loss of substance must Ix! (‘ompletely removed before any 
'operative procedure can be attempted. 

To observe the followinn rules will save many disappointments in rhino- 
plastie work: 

1. When the [latient has .syphilis (a<-tivc), j;ive a f;ooil eonrse of anti- 
syphilitic treatment licforc doinp; any transplantation. In other words, first 
cure the .syphili.s. 

L*. If ulcerations of any kind are pnwnt, allow them to heal. 

.*{. After hcaliiiff of ulcerations, allow ample tiim^ for the scar tissue to 
contract. 

■1. Avoid the u.se of stroiif,' antiseptic sfdutions. 

а. b’laps should be made at least ■/{ larj^cr than tlni defect to bo covered. 
Handle all flaps very fiently. The viability of the flaps depends almost entirely 
on the blood supply throufrh tbe p<‘dicle, which must not be tif,ditly twisted or 
subjected to tension. 

б. “It is well for the siirjreon to have fully dccichsl \i|Kin the certain operative 
plan he is to follow several clays prior to the operation. He must, espeeially in total 
rhinoplastic eases, prepare a pap<T or oilcHl silk model of the flap or flaps he has de¬ 
cided upon to take from the forehead or cheek, and to fold or l)end this model into the 
place of the deformity to be overeornc to make sure of the result to be obtained, allow¬ 
ing for the loss, if any, of mas.? by reason of the torsion of the flap at its pedicle” 
(Kolle, 20). 


TOTAL RHIN0PLA8T7 

The operations for total rhinoplasty can be divided into 5 classes, according 
to the region from \<(bich the tissue to be transplanted is taken; 

169 
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1. Tho Indian method, in which the flap ia taken from the forehead. 

2. The French method, in which tho flap ia taken from the cheek. 

3. Tho Italian method, in which the flap ia taken from the arm. 

4. The finger metliod. 

5. Tho German method, in which tlic flap ia taken from the chest. 


1. THE INDIAH METHOD 

(After Keegan) 

This metliod is cliicfly applicable in thoao cases where the soft parts (carti¬ 
lages, alie, septum and columnie) are lost, but in wlilcli tbc nasal bones and tho 
skin over them are intact. 

Technic.— FJRST step. —Outline the flap on tbc forehead with a pencil 
or by a shallow incision. The size and shape will vary according to the amount 

of ti.ssnc to be replaced. The flap 
should 1)0 taki'ii diagonally across the 
forehead and not vertically, in order not 
to iiudiide any of the scalp. 'I'lie ped- 
i(de should occn])y the intc'rnal angle of 
the orbit, and care must be taken not to 
injure the angular artery which ia to 
nourish the flap (Fig. 1). 

SECO^'D STEP.- —'The second step 
consists in the preparation of the lining 
of tbc nose and the fresbcniiig of the 
edges of the defect. U'wo converging 
incisions beginning at a point slightly 
c.xternal to the roots of tbc abc of tbc 
nose extend upward to 2 points, about 
^ in. apart, on the bridge of the no.se, 
CA and II F; and A and F arc joined 
by a horizontal incision a short distance 
above the margin of the defect. From 
the center of this incision a perpendicu¬ 
lar incision extends downward to a 
point where the cartilages join the nasal bones, HF, DG. Two (piadrilatcral 
flaps, GAlll) and IIFKG, are tlius formed. These '2 (piadrilatcral flaps arc 
folded down so that their cutaneous surfaces line the nasal cavity, after which 
what remains of tbc edges of the defect are freshened. (Fig. 2.) 

The flapa, when folded down, allow 2 triangular pieces to overlap in the 
center. Keegan removes these piwes and transplaiita them into the forehead 
wound. Smith (32), instead of cutting away the 2 triangular pieces, splits the 
old septum and sutures the edges of these pieces into tho sides of the septal 
wound, thereby forming a septum and columna. 



Flo. 1.—Keegan's Inuian Method, Showing 
Outline and Position of Flap on the 
Forbbead. 
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THIRD STEP.—The outline iiiLMsion of tlic (lap is i1w|m‘iici 1, luittiiijr all tis- 
Bues down to but not tliroufih tlio peviosteuiu. Scpiinito tlic llap from tlie fore¬ 
head with ns little handlinj' as possible, and twist 
the flap down over the nose. In onler to faeilitatc 
this twisting, the hinge has been nnnie obliijue, 
starting higher on one side than on the other. 

FOURTH STEP.— The 2 raw surfaces are now 
lying in apposition. The inferior margins of tlie 
(piadrilateral nasal Haps and the forehead llap are 
sutured together. The portion of the llap ent lor 
the eolunina is fitted into a bed, at the site ol tlie 
old eolunina, which was prepared tor it whi’ii the 
edges of the did’eet were freshened. The 2 orig¬ 
inal incisions, (’A and 111’, arc now dcepencil and 
beveled for the reception of the lateral margins ol 
the flaps which are sutured to them. 

FIFTH STEP.--'I’lie sides of the forehead wound are approximated. 

SI.XTH .STEP. Insert drainage tnhcs into each ni'W formed nostril and np- 

])lv lioric acid ointment dressings over the 
lateral margins of nose and cheek. 

SEVENTH .STEP,- -'Pile seventh step is 
tlie division of the jiediele. A fortnight 
after the original oiieralion. a wedge- 
shaped piece of lia-.iie is nmioved from the 
Jiediele, making the forehead smooth. 

'I'here have bi'cii many modilieations 
and some improvements of this method. 
'I'liey have jiraelieally all been based U|)on 
the fact that, without nasal lames to snp- 
jiort it, the transplant<M| snbstaiiee, resnlts 
in a flat nose. 'J'o o\ereome this, pieces of 
cartilage or bone are transplanted with the 
flap. 

Koenig’s Operation.—In 188tl Koenig 
described one of the first osteoplastic, flaji 
operations (Fig. It). 

FIRST STEP. —.\ skin-periosteum-bono 
flap is made 1 cm. wide. The flap liegins 
at the root of the nose and extends dirctitly 
upward to the hair line. This flap is 
turned down with the Ikhiv surface out. One oentirneter from the lower edge, 
the bone is fractured transversely to allow the lower portion to form the 
eolunina. The lower edge is sutured into the freshened edge of the old 
columna. 



Fio. 3 .—Koknio's Opf.hation. .Shdwimi 

BXIlf-PERIOSTEljM-nilNE I'l.AI’ CCT ANll 

Tubned Down with 1th Hont Suhfacb 
Ootwabd; Also Incision kou Fokk- 
HBAD Flap. 



<ll), SlIllHINII Inithhin KIIII 
Fiiiuiai'Ion up Nahai, Flat. 
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SECOND STEP.—This raw surface is covered with a forehead flap after the 
Indian method. 

Schimmelbusch’s Operation — Fig. 4, A.— first step.— periqsteum- 

bone-skin flap is made from the forehead large enough to cover the defect, with 





Fio. 4.— ScjUmmelhiihch’k Oukuation. A, Po-sitiou jiiul hliapo <if fl.ii) from fon'hcuci. H, PcriosUami' 
bruK'-Mkiii flnp lupiird down and wrupiM'd in iodoform and wound in forclirjid covered by 

alidiiuc fiapH. (\ Flap sutured in position and covered with skin icrafts. 


a base of from 7 to !) mm. wide. Tlie flap roaches from tlin root of tlic nose 
directly upward to the limit of the hairy .scalp. As soon as it is lifted, the flap 
is wrapped in iodoform gauze. 

SECOND STEP.— The forehead defect is covered in by sliding (laps from tho 
scalp. (Fig. I, H.) 

THIRD STEP.- -'I'lie ])eriostenm-honc-skin flap is left in iodoform gauze for 

from 4 to !) weeks, which allows the 
dead hone to slongli away and the entire 
area to he covered with granulations, 
'riicsc granulations are then removed 
and the entire raw surface is covered 
with Thiersch grafts. 

FOURTH STEP.— When the grafts 
are healed, the bony plate is sawed from 
the grafted side at the middle line, with 
a fine saw, to allow the flap to be mod¬ 
eled into the shape of a nose. 

FIFTH STEP. —The edges of the 
nasal defect are freshened and the sep¬ 
tum is formed from the tissue removed 
from these edges. The flap is then 
twisted into position with the newly 
formed epidermis turned to the inner 
side ami sutured to the freshened edges of the defect. 

SIXTH STEP. —Several suhsecpient minor operations, done under cocain, are 
often necessary for the cosmetic result. 



Fio. 5. —I.kxkh’s OrERATioN, Showin<i Forma¬ 
tion OF Forf.head Flap Bent Upon I pself. 


TOTAL RIITXOPLASTY 


173 


Inzer’s Operation (21).—This is a iiuxlilR'afion of Sohiininollnisch’s opera¬ 
tion to obviate the netH*.ssity of waitinj; for the granulations to form and the 
Thiersch grafts to take. 

FIRST STEP.—All the scar tissue which may obstruct the respiration is 



Tooetueu. 

curetted away, and the raw areas are ctivcred with skin (laps from the remnants 
of the adjacent, skin. 'I'lie.se flaps are not sutured, Imt are held in plac(^ hy 
gan/.e tampons until union takes jilace. The skin over the root of the nose 
should he earel'iilly guarded again.st in¬ 
jury, as it is Used to t’orm the peilicle 
of the llap. ( h'ig. o.) 

SKCOM) STi:i‘: I'Olt M ATION OK Till'. 

KOItKHKAl) Kl.Al*. .V large llap with a 
broad base is cut from the forehead. 

'I'he \i])per half of the llaj) should in- 
(dnde the j)f'rio.',tcnm and some hone. 

I'Ik; flap is then Ixmt in the miihlle and 
the 2 raw surfaces of the flaj) are su¬ 
tured to <‘ach other, giving the horns a 
layer of skin on both sides. 'I'he fore¬ 
head wound is clo.sed with skin grafts. 

(Fig. 6.) 

THIRD STEP: FORMATION OF A PED¬ 
ICLE. —Three to 4 weeks after the fir.-t procedure, wlu n the blood supply to the 
forehead is assured, the formation of the pedicle is begun. This step is carried 
out in several stages, in order not to interfere with the blood supply.. On one 
side the ineision is made down to the nasal defect, and on the other to the inner 
eantlins of the eye. In order that the pedicle may be turned without torsion, 
the skin is separated from the underlying bone on tin- .->ide of the longer in¬ 
cision. The .separation may have to be carried ns far as the mid lino. (Fig. 7.) 



Fl<i. S. -Lf,XKIl'-< Ol'MlATION, Sl|l,WlN<l 11IK 
K.aiiEH OK jio. Pyiiikiiiim V'dhh*: a.si> iuk 
Edoes ok the Ki.ak Fhehiienku and Hu- 
TUKED TooETJIKK. 
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FOURTH STEP: FORMATION OF THE SEPTUM. —From the middle of the 
under surface of the flap, cut a strip of skin 1 cm. wide down to tho hone plate. 
Leave the skin pedunculated near tho future tip of the nose. This is to be used 
for the septum. 'Phreruph this wound tho hone is split with a fine saw in the 

middle lino to allow it to be bent to the 
sliapc of a nose. The edges of the pyri¬ 
form fossa? and the edges of the flap 
arc freshened and sutured together. 
(Fig. S.) 

I’lFTII STEP: CUTTING THROUGH 
THU I’UUICLE. —^This step is delayed as 
long as po.ssihlc, for wlieu it is per¬ 
formed too early, especially in syphili¬ 
tics, the hone is apt to he absorbed. The 
pedicle is cut to allow a flap which is 
turned upward to fill in the gap be¬ 
tween tho evebrow and sutured earcfullv into place. (Fig. !).) 

SIXTH .STUP: FORMATION OF THE NORMAL DEPRESSION BETWEEN THE 
•NOSE AND THE FOREHEAD.— This is done .several weeks after the pedicle has 
been cut. An incision is made through the scar tissue at the inner canthus of 
the eye, about 2 cm. long. The scar tissue, with all the tissue down to tho 
bone, is c-xcised. Tho tissue at tho root of the nose i.s lifted and .all tho edema¬ 
tous and thickened connective tissue is 
removed. 'Phe skin is thou pressed 
down upon the bone. The slight excess 
of .skin, which will be found on both 
sides, is removed by an incision convex 
toward tlu; nose ( Fig. 10). 

SEVENTH STEP: FORMATION OF 
THE POINT OP THE NOSE. —This is 
done by transplanting a piece of bone 
or cartilage from the rib of the same 
patient or another. A syinnictrically 
curved incision is made along the lower 
border of tho newly formed nose, and tho skin is lifted from tho underlying 
transplanted bone. An oval piece of bone or cartilage is prepared, slightly 
convex on its periosteal side and with a slight groove on its non-periosteal side, 
for lodgment against tho transplanted bone. This piece is then properly 
placed in the bed prepared for it. This makes the curved incision gape 
slightly! This is not sutured, and the wound is allowed to heal by granulation. 
The newly transplanted bone may have to be held in by a needle. 

EIGHTH STEP: FORMATION OF THE AltM. —The connective tissue of the 
scar in the curved incision causes a slight depression on the sides of the nose 
which may be used as the anterior margin of the ala?. In order to make this 



Fia. 10. —Lexer's Oi’KHATioN, Showing Porha- 
TioN op Depression Between Nose and 
Forehead. 



Fig. 1).—Lexer’s Operation, Showing Pedici.e 
Out and Flap 'ruiiNED Upward tg Pii.i, 
THE Gap Between the Eyerruws. 
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more pronounced and also to thin o\it the jnueli tliickenod ala', a slightly curved 
incision is made in the nostril and the s\il)(Mit:im*ons tissue on the inner side 
of the bony framework is removed. A small notch is then cut in the Ixiiio with 
a tine bone forceps on lK)tli side.s. In this wav, not oidy is tho nostril whlened, 
blit the notch is also deepened. 

NINTH STKP: FORMATION OK TIIK Ol'TKR MAROIN OK TIIK ALi«. —A 
small amount of skin is excised from the external edge ol the new nose. This 



Fig. II < Ipkiiatidn, Sihiwino J'iu U N^.latov’h Opkiiation, SiifiwiN*i Ro- 

TlaI* ( ll'TLINK 0\ rc)l<Klll-.AI> WITH I’l'NNKL TATIONuP I'l.A I'('i>NTAI NING f' AIITIIMUU AND 

InT<> WhITH the StIUI* of ('aUTILAOK m IVmlTHlN *>f Sijtijueh. 

PlJlCKU. 

ronmls out the ala. ^I'he edges of the wouinl, instiaid of being united, are 
sutured to the sulK'utaneons tissues, thus deepening the curve. 

N61aton Operation.— Instead of using jiart of the bony framework of tho 
forehead, .Nelaton transplants a piece of cartilage umlerneath the skin, which 
he intends to use for the flap. 

FIRST STEP. —The co.st.al cartilage of the eighth rih is cxcisijd and trimmed 
until it is about 2V1> mm. wide. 

SECOND STEP. —A flap is outlined on the forehead (Fig. 11), and a hori¬ 
zontal tunnel is made in the middle of it, under the jicriostcum, wide enough to 
take the strip of cartilage which is introduced into this tunnel. The cartilage 
has previously been notched at the point where it is to he bent for the oolurrma. 

THIRD STEP. —The skin which covers the remnants of tho nose is made into 
3 flaps. The portion covering the base is turned down, and the skin covering 
tho sides are turned in and sutured together. 

FOURTH STEP. —The forehead flap, with its pedicle at the inner border of 
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the eyebrow, is cut with-the transplanted cartilage in the center of the flap. 
The flap is rotated and sutured over the prepared raw surfaces. The cartilage 
is bent at the nick, and the forehead skin covering it is sutured into freshened 
base of the old colurana. (Eig. 12.) 

.FIFTH STEP.— The frontal wound is closed with skin grafts. 

SIXTH STEP.— Any cosmetic operations on the pedicle which prove neces¬ 
sary are done. 


2. FSEKOH METHOD 


The essential feature of this method consists in the use of flaps taken from 
the cheeks for the formation of the new nose. It is not recommended, because 
the marked contraction of the scar tissue in the cheeks soon flattens the newly 
formed nose to almost the level of the rest of the face. 

Syme’s Operation.—The Symo’s op¬ 
eration is a typical example of this 
method (Fig. 13). 

FIRST STEP. —From each cheek, 
form a flap which has its pedicle at the 
root of the nose. 

SECOND STEP. —The inner edges of 
the flaps are united dowji the center line 
and the outer edgo.s are sutured to the 
freshened edges of tlie defect. 

THIRD STKP. —-'I’lie elieek wounds 
are closed with sutures or skin grafts, 
and a tube is placed in each nostril. 

3. ITALIAN METHOD 

The restoration of a no.se by means 
of a flap of akin taken from the arm is 
an operation of Italian origin, Gaspard 
Taglacozzi (or -cotti) being the first to 
use it in 1597. The special feature of 
the operation is the pedicle which is left when the flap of skin is raised from 
the upper arm, and which is not divided until after the free portion of the flap 
has united with the nose. This method is now only used when there is no avail¬ 
able tissue on the face; or when the operator wishes to avoid further scarring 
of the face. 

Teohnio.— first step. —(After MacCormac, 22). — “Provide a means 
whereby with the minimum of inconvenience, the patient’s arm may be kept 
in the needful position for the requisite period.” This is from 1 to 3 weeks 
(Figs. 14, 15, 16 and 17). 

SECOND STEP. —A gutta-pcreha model is made for the nose, and from this 



Fio. 13. — Syub’s Opkbation, Rhowino Odt- 
UNB OF Flaps Madb From Cheeks. 
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lAodel is planned the flap to lx* tnkon from tlio arm. Tlio flap should consist of 
skin and subcutaneous fat aiul sliouUi by twice the reipiinnl size, to allow for 
shrinkage. A piece of tissue for tli(“ se])tuin is plaiuK'd at the same time. The 
anterior surface of the left uppc'r arm ?iear tlie elbow is used. 

THIRD STEP. —When tlio flap, iiieludiiig the small pie<*e for the septum, has 
been marked out on the arm, it is raised from the subja<‘eut tissues for its en¬ 
tire length, but not cut free, leaving the ^ ends attached. St«*rile rubber tissuo 
is then placed under tliis bridge, and the surfaces arc allowed to granulate for 



Fio. 14 .—Mkthuu kdh iiik 

TioN OK TiiK Arm to tiik IIead, SiiottiM. 
Application of Cotton anu Foi.dkh 
Gauze Paduino AND Moclueii Iron Strip. 



1 week under the most perfect asejitic conditions. Hy this method the tissues 
of the flap thicken, flud its circulation is rci-stablishcd Ixiforc it is attached to 
the face. 

FOURTH STEP. —The Upper cud of tlie flap is separated from the arm, a 
slightly curved incision is made fiarallcl to the border of the defect on tho 
right side, and the edge of the flap is sutured into this incision. 

FIFTH STEP.— After .'5 weeks the flap is cut from the arm, and the septum 
and the other side of the flap arc sutured into freslicned edges of the nose. 

SIXTH STEP. —Minor operations are performed that may bo necessary for 
a cosmetic result. 

lexer’s Operation.—This method is a modifleation of the preceding one. A 
piece of bone, of the dimensions desired for the bony structure of the nose, is 

cut from the femur and transplanted under tho skin of the arm. When it is 
18 B 
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well established, a flap including the bone is cut in th6 arm and transplanted lio 
the nose. 

Israel’s Operation (111).—A flap i.s made from the inner side of the fore¬ 
arm, and a piece of the ulna is taken with the skin flap to give it a bony frame¬ 
work. 

Steinthal’s Operation (33).—A flap cut from the skin of the sternum, with 



Kiu. 10.—Nti.ATON’s Method, Showing Ap- 
PLU'ATioN OF Heavy Plastic Sthips Over 
Previously Applied Padding. 



Fig. 17.—Nelaton’s Method, Showing Arm 
Fastened to Head. It will Is; noted that 
all iDiddiuK liiLS U'l'ii reinovccl from the upper 
part of I lie cheat and that the cast overlaps 
ill front and is fastened by a leather strip. 


its periosttMini, is transplanted to the forearm. After the graft has taken, the 
flap is transplanted from the forearm to tlic nose. 


4. FINOEB METHOD 

This is another method by which the lack of bony framework in skin flaps 
is overcome. It was probably first performed by James Hardie in 1875 (10). 
His result seemed satisfactory for a while, but later, through lack of support, 
the now nose receded into the nasal cavity. Sabine (30) had a similar case in 
188‘2. He, however, used the first phalanx of the finger as the columna. 
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, Of late years the use of the finger in rhinopinstics has again come into 
favor. Wolkowitseli, l^lcWillianis, Laldwin, Finney, niul ^IcGraw all have ro- 
■ported siieecssfni results. 

Baldwin’s Operation (J).—'Phis is a very giMul iiaaliHeatioii of the finger 
inctliud. The fingcjr is used for the e.\lerior siirl'ace of the nose, which is lined 
with Haps taken from the abdominal wall. 

FIRST STKP. —The skin on the palmar surface of the left ring finger is split, 
arid all the tissues down to the hone are dissected hack on Inrih sides (Fig. 
18, 1). 

SECOND STEP. —A rectangular flap of skin is disse«-ted up from the an¬ 
terior abdominal wall (Fig. 18. :»), mid this is sutured to the deflected akin of 
the Huger so that the Huger is covi'red on hoth sides by skin and has 2 broad 
lateral exjiansions. These projecting sides are lied to a large piece of per- 



Fid IK.— Baldwin’h Operation. (0 liiu k ni nim piiliniir flapN cxtciKUsl (o npply to A. 

(2) Flap \ t«) Ih‘ ilis.sc('tv4l up and laid h.u-k to a|)p]y to IliipH on ruiK^T li and (' to Im‘ uiidcrniitipd and 
hmuicht toKclhf'r to rover raw flurfarc. 


forated copper—like hats’ wings—to prevent (contraction. The gap in the 
abdominal wall is (dosed by sliding Haps. 

TIllHl) STEP. Two weeks later the skin Hap is cut from the abdominal 
wall. 

FOl'RTII STEP.— After another period of alsnit 2 weeks, the arm and head 
are placed in a plaster bandage. I he bandage, when thoroiighly dry, is split 
up the side. The following da\ remov(! the skin, nail and matrix from the tip 
of the finger. The edge.s of the sides are trimmed and slightly split. 'I'he 
tissues at tin; root of the no.se are trimmed and treated in smdi a way that tho 
bone of the finger tip may come in contact with the frontal hone. The edges of 
the nasal cavity are freshened and the lateral edges are sutured into their 
proper places. 

FIFTH STEP. —Three weeks later 1 digital artery is tied and cut. A few 
days later tho other digital artery is cut, and the finger amputated. 

SIXTH STEP. —Tho first phalanx is turned up to form the ciilumna. 

SEVENTH STEP. —Minor operations may have to lx; done for cosmetic re¬ 
sult. 
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MoWilliam’s Operation (24).—The finger ia uaed, but no lining for the nose 
is provided for. 

FIRST STEP.— The night before the operation, the arm and head are placed 
in a plaater-of-Paria bandage. The east is split up the side so as to be readily 
removed in case of anesthetic accident. 

SECOND STEP.— The soft parts at the root of the nose are lifted, but not 
cut. An Esmarch bandage is placed about the arm. The nail-bed with its nail 

and the skin from the whole circumfer¬ 
ence of the last phalanx is removed. 
The tip of the last phalanx is removed 
with a rongeur. The metacarpopha¬ 
langeal joint is opened posteriorly. 

I he head of the metacarpal bone is re¬ 
moved and the anterior tendons are 
divided. The digital vessels must not be' 
injured. 

THIRD STEP. —The denuded bone of 
the finger tip is placed against the fron¬ 
tal bone under the bridge of undivided 
soft parts. 

FOURTH STEP.— A longitudinal 
strip of skin is removed on each side of 
the finger about Vi in- wide. The edges 
of the nasal remnants or check are bev¬ 
eled to make a point of attachment for 
the skin from the finger. 

FIFTH STEP.— Fifteen days later, 
the digital vessels on one side of the 
finger are tied and cut, thus slowly reestablishing the circulation. 

SIXTH STEP.— On the twenty-first day the finger is amputated. 

• SEVENTH STEP. —The proximal phalanx is flexed and sutured to the 
freshened base of the nose. 

EIGHTH STEP. —Minor operations may have to be done for a cosmetic re¬ 
sult. 



Fio. 19.—E. Hollanheh’s Opebation, Showing 
Shape and Pohitiun up Flap Taken fkoh 
THE Cbeet. 


6. OEBMAN METHOD 

£. Hollander’s Operation (11).—This operation makes use of a method of 
rhinoplasty particularly adapted to women, in which the skin covering the 
Bterinnn is used. 

FIRST STEP.— A breast and head bandage of plastcr-of-Paris is placed in 
order to approximate the 2. 

SECOND STEP. —A flap of skin is excised from over the sternum according 
to Figure 19. 

THIRD STEP. —The skin over the nose is freshened, and the upper portion 
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of the flap is sutured to the freshened area. The upper portion of *tho oheat 
wound is drawn together and sutnrtHl. and thejtiwer portion is covered with a 
dressing and left for the reception of tltc tinnsed ]>ortipn of the flap. 

To prevent infection of the raw surface, it 
must be covered witli rubber tissue t>r some 
impermeable material. 

• FOURTH STKI*. —The flap is cut through on 
the fifth (lay and sutured to the freslumed 
edges of the nose remnants. The excess of 
skin is put back ou the raw area of the chest. 

It is only when the distance from I lie 
areola of the nip|)le to the opjiositc' sli'rno- 
clavieular articulation is eipial to or greater 
than the distance from tlie areida to the root of 
the nose (with head bmit and hreast raised) 
that this method can lx* used. 

Bosenstein’s Operation | -'I'his mcliiod 
is u modification id’ the pri'cediiig (*ne. The 
skin from the sternum is transplanted into th(> 
chin and, after union has takrm jilace, the flap 
is transplanted from the chin to the nose. This 
procedure obviates the discomfort of a long opiu'ation with the heu(f and breast 
held in plaster. 

MI^LATON’S RHINOPLASTIO OPERATION 

This is one of the methods for cmtipicte rhinoplasty, of which there are 
several, which does not n'gularlv belong under any of the pnveding ehissifica- 
tions (2tl). I’liis priM-edure is applicable in all cases where a nasal stump is 
left which has a protnhcrancc id’ at lca>t 7 or S mm. 

Technic,— first STKf. .\ horseshoe-shaped llaji is cut around the defect 
formed by the destruction of the no.si'. Standing on the left side of the patient, 
the operator begins the incision on the right check at a point situated a finger’s 
breadth from the nasal fossa, on a line from the anterior’s nasal spine 
to the lobe of the car. The incision goes upward, following the nasogenial 
furrow, and pns.scs fi nun. inward of the lacrimal caruncle to the eyebrow, 
which it divides at its inner end in a vertical direction, .\fter passing the eye¬ 
brow, the incision continues directly upward for a short distanc^o, and then 
.slants inward to reach the edtre of th? hairy scalp in the middle line. The same 
incision is now made on the left side from below upward, terminating at the 
same point, near the edge of the scalp. (Fig. 20.) 

SECOND STEP.—The frontal flap is dissected free from the bfjno at its tip 
and margins only, leaving a long mesial strip of the (lap adhering to the bone 
from the upper extremity to the level of the frontal sinns. One of the dis¬ 
sected sides of the flap is turned back by an assistant to allow the operator to 



l■'l<l L’O i\|I.HT(iN’» OPKRATION, 
.SIIIIHINII .SllAI'B ANU PoHITIUN Or 
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trace a fhrrow with a chisel through the external layer of the diploe, upward 
from the frontal sinus to a po;nt near the extremity of the flap. The same 



Flo. 21. —N4laton’8 Opeuation, Siiowino 
Sawinu or Nasal Honks to Fuse Flap. 


Fio. 22. —N^latcjn’s Opeiution, Showing 
Bending ok 1'lap to Kstaulimh Shape 
or New Nose. 


procedure is repeated on the opposite side, and an effort is then made from 
above downward to didaeli, by means of a fine flat eliisel, the strip of tlie thin 



FlO. 23.—Nf.LATON'8 
Opehation, Show¬ 
ing Suture of 
Flap. 


outer layer of the diploe. i\ear the frontal sinus, this atrip, 
wliieh adheres to the flap for a width of about If ein., is 
separated completely from the hone. The disseetion, which 
had reached as far as the frontal sinus, is then continued 
lower down and the bony framework of the root of the nasal 
hones is c.\posed. These hones are e.xposed to an c.xtent of 6 
to 8 to 10 mm., according to the size of the nasal stump. 

THIRD HTKP.— 'Phe hones of the nose are cut with a saw 
(Fig. 21), passing from above downward and backward, and 
dividing the ascending process of the superior maxilla. The 
instrument follows a line beginning 1 cm. in front of the 
anterior nasal spine and reaching toward the second molar. 
The cut ends a little below and C to 7 mm. in front of the 
suborhital foramen. The division of the bones can he accom¬ 
plished without difficulty, provided the soft parts have been 
freely incised and the course of the saw has been plainly- 
exposed. 

FOURTH STEP. —Having reached the point indicated, the 


saw is withdrawn and the root of the ascending process is 
fractured by means of a gouge which has been introduced into the wound on 


each side. This separation must be made cautiously and is left ineomplete. 


In lowering the flap and the nasal structures, the operator completes this frac- 
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tare in such a way that the aacemling pnxK'sa remaiiia loosely counoctod with 
the body of tlie uiaxilla, adhering slightly by wane bony libera. 

FIFTH STEP. —'I'lio tlnp is folded togi'tlier (Fig. 22) and the tip of the nose, 
formed hy the snniniit of the inisal stnnip. is held in the desired position by an 
assistant, 'flic tlap is .sntnred as shown in Fig\ire 2d, thus forming a nose 
which receives its dorsal support from the strip of ossi'o\ia tissiie which Inis been 
detached from the frontal Ixme. 

The elliptical space which is left on the fnrehead is covered with Thiersch 
skin grafts. The, nostrils and the lower jiart of the seiitmn are formed in a 
second operation, which is planned according to the (tonditions that exist. 


PARTIAL RHINOPLASTIOS 

Operations for partial rhinoplastie resloration deal essentially with the re¬ 
pair of the loss, through accident or disease, of the lateral wall, the wings, the 
tip of the nose or the nasal septum, h'lir 
repairing these* ilefeets, flajis may he 
taken fnim tin* ehei*k. the lip, the normal 
aide of the nose, or the arm. 

REPAIB OF THE ALA 

Von Langenbeck's Operation (Fig. 

2f).—This author makes a (|nadrilal(‘ral 
llap with its jiediele to one side id the 
center line and on the alTeetecI side. The 
lower part of the Ihi]) should include a 
piece of the cartilage of the ala*, hut not 
all the thicknesses of nasal tissues. This 
flap is hronght over and sutured into 
freshened edge^i of the defect. The raw 
surface left on the healthy side, as 
the result of removing the llap, is 
at once covered w*ith Thiersih skin 
grafts. 

Nilaton’s Operation. —Thisprix-edurc is practically the same as vonLangen- 
beck’s. The flap is taken from the check, Imt has no cartilaginous support 
(Fig. 2r)). 

Von Hacker’s Operation (It).—This method (Fig. 20) modifles the von 
Langenbeck technic by lining the flap transplanted from the healthy side of 
the nose with the skin of the check. Von Hacker first cuts a quadrilateral skin 
flap from the cheek on the defective side and turns it so that the skin side 
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is toward the inside of the nose, thus partially closing the defect. Over this 
raw area ho transplants a flap of skin taken from the healthy side of the nose, 
according to the von Langenbcck technic. 

Carl Beck’s Operation (4).—This method was used on a patient who had a ' 
recurrent epithelioma of the nose, and on whom several rhinoplastic operations 

had been already performed. In the 
previous opcratioii.s, the cheek, forehead 
and arm had been us(?d. 

A triani;ular flap was cut from the 
lf)wcr lip and rotated into the defect, 
using the angle of the itiouth for the 
bridge. The lip wound was closed with 
sutures. 

S(!veral seeoudarv eosmctic opera¬ 
tions were performed, and the result 
was most satisfactory. • 

Fritz Koenig’s Operation (1 i)).—This 
author itniiutains that a piece of tissue, 
to he of any value in the wall of the 
nose, must ha\e epithelium on both 
sides. lie excises .-i ])iecT of the concha 
of the ear and makes a free transplant into the defective area of the alie. Lexer 
has used this method and advis(‘s the addition of a large skin llap, so that there 
will be a large area of coaptation. 

Tunis’s Operation (d4).— In a ease deserihed by this author, the skin of thef 
finger was used to overcome the loss of an ala. 'flic phalanges and tendons 
were removed through 
an anterior incision, and 
the nail cut away. 4'lie 
edges of the defect were 
then freshened, and the 
skin of tlie finger ati- 
tiircd to the nose. At the 
end of 3 weeks, the stump 
of the finger was ampu¬ 
tated. The result was 
good. 

Denonvillier’s Method (Fig. -27).—A triangular flap is cut with its base 
along the margin of the defect and with its pedicle at tlie tip of the nose on 
the farther side. The loosened flap is slipped dowiiward so that its base be¬ 
comes the free margin of the new nasal wing. This base is fi.xcd by sutures to 
the lateral edges of the defc<’t. which have been previously freshened. The raw 
area from which the flap is taken may be allowed to heal by granulation, or 
covered at once with skin grafts. 



Fill. Jli—V on Uacker’s OpEiuTioNi Showinu Shape, Position 

AND SDTUIIE ok Fi-AP. 



Fio. 25. — N(:i.aton' 
Shape, Position a 



Ol’EHATION, SlIOWIVO 
I SUTUllE OK F|.AP. 
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' Josepli’s Operation for the Repair of Broad Defects of the Haaal Ala.— A ver¬ 
tical incision is’inadc iiloiijr tlic mesial maruiii of tlie defect, parallel to the mid¬ 
dle line, tliroufili the entire thick¬ 
ness of the latei'al wall. 'I'lio 
leiiffth of this iiiclsiim iimst he 
eipial to ahoiit -.-f of the entire 
lonpth of the nose. Another in¬ 
cision is made upward from the 
pvriform fossa, leiivinir a j)edi<de 
at that point which meets the llrst 
one at the level of the orhital mar- 
irin. The llap thus formed is low¬ 
ered into the defect and fastened 
into position hv siitiin's. The mar- 
flins of tln‘ wonml, made hv the 
nmioval of the llap. are stitchccl 
tofiether. 

Joseph's Method with Trans¬ 
plantation of Non-pedunculated 
Skin Flaps Taken from the Nose 

flfi).— In this proccdni’c the d<‘- 

fect of one nasal ala is n'placcd hv :i complctclv ilelached piece from the other 
iindannmcd ala. The steps of the operation are as follows: One hhnie of a 
j)air of slroiiir, curved .scissois is introduced into the nostril of the normal Hid(!; 

the other hhnic is placed e.\acll,\ upon the nasidahial f<dd ; 
and the ala is detached from the che('k with 1 enl of the 
seis.sors. .\ second enl is then made with the scissors through 
the entire thickness of the ala. ahoni '> mm. Irom thd first 
incision, parallel with it for ahoni of its length, tinm 
irradnallv apjiroaehiiifr the first incision and meeting it at its 
hi;:hest point. A curved .sepneni is thus entiredy exeised 
from the normal ala. and is iminediatidv transplanted into 
the fresheneil ed^es of the defect. The transplant must he 
carefully sutured, and any overstrel(diitij: of the parts irnist 
he avoided, finally, tin; area where the lla|» has been re¬ 
moved is closed hv sutures. .losc'jdi maintains that, when 
the operation has been properly |)erformed, no mutilation 
need bo feared at the site of the removal of the transplant. 
This method is especially recommended in cases where the 
defect of the ala is not very wide, and where the tip of the nose is somewhat 
protuberant. The tip of the nose is usually retracted as a result of the operation. 

Bryant’s Method. —Bryant descriljcs what he calls a jnmpinf' flap for a 
defect in the ala fFift. 28). The flap is made iVi times as large as the defect, 
otherw'ise when contraction of the scar takes place the nose may be deviated. 



Fia. 28 .—Bryant's 
Operation, Show- 
INO jDMPiNa Flap 
Mbtbod. 
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To stiffen a newly fomod ala or lateral wall and prevent it from collapsing 
with each inspiration, a piece of costal cartilage may be transplanted into the 
tissue used for making tlie wing of tlic nose, in the manner described in pro¬ 
cedures for total rhinoplasties. In the same way, when the defect is large, 
material for its repair may be taken from the forehead or arm. 

BESTOBATION OF NASAL SEPTUM 

The dorsum of the nose may he used for the formation of a new septum. 
A narrow, phlong roetangnlar Hap is e.xeiscd, inelnding some cartilage, to 
strengthen the septum, (ixtending from near the tip of the nose to tlic nasal 
bones, and ha^^ng its pedicle at its upper end. 'Through the split thus formed 
the edge of the dcfc;ctivo septum is freshened, and the flap is turned edgewise 
into the gap and sntiire'd to it. 'I'lic .‘5 edges, the lateral edge of the flap and the 
edges of the wound, are then sutured together. 

A flap from the floor of the nasal cavity, consisting of mneons membrane, 
periosteum and hone, has heen utilized for the formation of a new septum by 
Tillmanns and by Hahn. 

BESTOBATION OF THE COLUMNA 

Roe’s Operation (2S).-~ Koe and Te.\cr use the mneons and snhinneons 
stnietnres on the under side of the lip, hringing tlnaii throngli a perforation 
at the base of the (^olnmiae. Koe, after pushing tlie flap through the opening, 
folds it on it.self and sutures the raw' surfaces to each otlicr, leaving 2 mneons 
mcmhranc surfaces for tin* new eolnmiiiv. Tlie original tip of the flap is then 
sutured to the remnants of the old colnmine, and its new npjier side is sutured 
to the remnants of the septum, thus reeonstrneting a colmnna and septum. 

This operation ean.ses less deformity and avoids more disadvantages than 
most of the other operations. 

Dieffenbaeb’s Operation.—'l’his method makes use of a lateral flap from the 
lip. I’wo horizontal incisions go through the entire thickness of the lip. 'I'hp 
flap thus formed has its pedicle lying ohliipiely under 1 nostril, and is turned 
and sutured with its free end to the tip of the nose. The wound in the lip is 
drawn together with sutures. The ohjeotions to this procedure are tw'ofold: 
The hairy surface of the flap gives much annoyance, and the lip is apt to bo 
drawn out of its normal position on the wounded side. 

A variation of this operation, which Dicflcnbaeh also cites, is the use of a 
Bap cut through all the thicknesses of the lip vertically, and immediately under 
tbe colmnna, with its pedicle at the base of the eolnnina. This is turned up¬ 
ward with the akin surface interior and the mucous membrane exterior. This 
also has tho disadvantage of no end of annoyance from the hairy surface. 

McOraw’s Operation —The last phalanx of the little Anger Is grafted 

to form tho columna. 
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FIB8T STEP.—The nail and matrix are removed. Two longitudinal in¬ 
cisions, 1 on the dorsal and 1 on the palmar surface of the Huger, are made, 
extending from the tip of the Huger to the distal end of the Hrst phalanx. 

SECOND STEP. —The seeoiul phalanx and the distal end of the first pha- 
lan.x are removed. The digital arterii-s must not he* injtired. 

THIRD STEP.—'J'he inner snifaee of the tip of the nose is freshened and 
the freshened tip of the finger is sutured to it. The area over the nasal apiiiO 
‘of the superior maxilla is freshened, and tin- hasc of the last plialanx is sutured 
to this denuded surface. Splints are arranged lo kee]) the head and arm in 
2 x>sition. 

FOURTH STEP.—.Vt the end of •'!(• days thi‘ finger is ampntate<l. 

The .second phalanx and the distal end of the lir.st were rena»v('d in order 
that the bridge which coniic'cted the graltcd tissm's should Ik: pliable and so 
protect the new wounds against anv snddiMi movi'incnts. 

Von L&ngenbeck ns(‘s a skin flap from the lip. 

Hueter uses tla* skin from the nose itself and rotates it into the defect. 


RESTORATION' OF THE TIP OF THE NOSE 

Wolff’s Operation for the Repair of the Tip. tongue-shaped skin and 
lame Hap is formed from thi‘ n]>])er ])art of the nose, having an infm-ior base. 
I'nder the Hap the nose is divided into U halves b\ '2 transverse incisions, and 
the lower half, with'the tongne-sliap»‘(l skin and bone Hap, is drawn down. 'I'ho 
wound on th<‘ dorsnm ot the nose is united, and the a]>e.x of the, fla]> fills the 
lower ]iortion of tin' wound. .\ new ti|) is thus proviiled for the nose, witlnmt 
the formation of sears on the fori'liead or the elu'ek. 

Kolle's Method.— Kolle has obtained exi-ellent results hv making use of a 
Hap from the forearm, on tin- inner side, just above the wrist, and grafted ac¬ 
cording to the Italian method. .Vbotit the twelfth da.v the Ha[( mav be sepa¬ 
rated from the arm. .Vt a later operation, when the free margin has healed, 
he forms the snbseptnm and sutures it to tin- stump, if any, or to a wound 
made to receive it. 

Kor the rr'storntion of a small defect in the ti]> of the nos<', a Hap without a 
pedicle may be taken from the ear ( Kfienig-l.i-xer). 


CORRECTIVE NASAL PLASTICS 

In contradistinction to tin- reparative and reeonstrnctivo operations upon 
the nose, corrective nasal pla.stic.s arc applicable to noses which, without being 
acttially defective, are a disfigurement and a wmstant source of annoyance be¬ 
cause of their large size, unnatural position or unnsnal shape. As H different 
ways for improvement arc p<issible, the corrective jtrocednrcs may be divided 
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into t3 correspondiiif? divisions. Joseph proposes Greek designations for these 
corrective nose plastics, or rhinoplasties. 

1. Rhinoiniosis, the reduction of the nose in eases of iiypertrophy or 
rhinomegaly. 

2. itliinothosis, the correction «)f the direction (ohlicpiity) of the carti¬ 
laginous or hony nose. 

3. Rhinojuetathesis, the transposition of nasal eojistitucnts for the correc¬ 
tion of such nasal defects as saddle nose. 

Intranasal correctioji of deformities of the nose has yielded favorable re¬ 
sults at the hands of .losciph in Germany, and iMolinic in France. Free access 
can be had to the entire bony framework of the no.sc' without an c.xtcrnal cica¬ 
trix. ^Moderate concavities of the dorsum of the nose arc advantageously 
treated with parallin injeertions. In more pronounced cases of saddle nose, 
protheses are recpiircd or ti'ansplantations of cartilage and bone. Aluminum, 
on account of.its flexibility, can be i-eadily shaped into tint desired forms and 
dimensions. In the case of a man 20 years of age;, a traumatic, saddle no.se, 
whicli had existed since! infancy, was recently cured by Garrcl and (iigiioux by 
the insertion of a new nasal dorsum made from a spur of tlui sef)tum, which was 
chiseled off and transferred through another intranasal incision into its new 
locality (8). 

RHINOMIOSIS 

As examples of rhinomiosis and rhinotbosis, the deserriptions of the 2 fol¬ 
lowing ca.scs by doscpli (I I) may be taken. 

Technic,—lie divides his procedure into .‘5 steps: 

FJR8T STKP.- -'I'lie skin and cartilages which will be supcrllnons for the 
new nose ai'c removed, tber(>by making the opening of the jiares smaller. 

SKCONI) STKP. —-All snperlluous bony and cartilaginous portions of the nose 
arc remov('d. 

THIRD STEP. —The nasal septum is .shortened in order to raise the tip of 
the nose. 

BHINOTHOSIS 

Technic.— first step. —From the middle of the r(K)t of the nose 2 in¬ 
cisions ar(' made forming an inverted V. In the upper portion the cuts go down 
to the bone, but in the lower portion they go through the entire thickness of the 
nose. 

At the tip of the nose, IT'f. cm. from the center, 3 other incisions are made, 
forming another inverted V within the first one, with its apex at a point on the 
middle line Vj cm. below the apex of the first. 

SECOND STEP. —The skin in this area is removed and as much bone, sep¬ 
tum and cartilage are chiseled away as is necessary to make a straight nose. 

THIRD STEP. —A wedge-shaped piece from the cartilaginous and mem- 
brauo\is septum is removed so ns to raise the point of the nose. 
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FOURTH STEP. —Tlic \v()\iiul in flio !«(')ttiini is siifiircd. Tin* skin wound is 
then sutured, whieh results in iiu inverted V slia^tetl se;ir. 


RHINOMETATHESIS 

Some of the vurituis procedures for the correctitni of siiddle nose follow: 
Mkcii.n.mcai, Aeei.i wri s 

Weir, in 10 ciiscs, made use of an alnmimim Irijiod, free in tin' nasal cavity. 
One end of the trijHxl is placed auaiiist the frontal hone, the ttiher L’ are plact'd 
npiiust the Mi|)erior maxilla. 

'J'hc ohjcH'tions, however, to mechanical appliances, is that they frc'ciueutly 
cause ulcerations and necrosis of the hones troni jiressnre. 


Oe‘|' i{.\'rivi': Pnoci' nri.-i s 


OperntivE' procedure's arc four fold; The h'l'ench method - <'lie('k fljips; 
the Indian .Method- forehead (hi])s; the liiiccr method ; tr,iusj)lantalion of hone 
or cartiliiiic. 

Robert's Operation (L'T).- This is ;i ..] i.xinnple of the cheek-llap method. 

FIRST STEP.—A transverse incision is made in the fjroove at the holl(an of 
the .sunken reuion. 'I'liis cut shonhl eo through the nasal cavity so as to fn'e the 



FlO. 20 — tlollBllT’s Ohkratios, ShoWIS'I. 
Tra.nmveiuie Incihion in 7 II k 
Gikxivk at the Hottom II K 1 II r 
Sunken Reuion ani> the T i i' ok 
the Noee Dhawn Down, Ai.sn Out¬ 
line or Flaps to be Taken riiou 
the Cheeks. 


Flu. ;in. -tlolll.lll 'k OPKHATION, ShoWINU 
the i'l.M'H Taken kuom the (Iiieekh 
Tchneii Inhauii anii I.'pwaiiii ano 
Kuti iiEi) wirii the .Skin SimPAUB 
Towakii the .Nasal Cavity. 


lower portion of the nose, allowinn the operator to draw down the tip and the 
ala* 80 that the tip is restored to its normal position and the nostrils are again 
in a horizontal plane. 
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SECOND STEP (Eig. 29).—A flap is taken from each cheek near the 
nasolabial fold and turned upward and inward and sutured together in 
liuch a manner that the skin surfaces are toward the nasal cavity. 
(Fig. 30.) 

THIHD STEP. —After union is established, any irregularities at the base are 
corrected by incision and suture. 

FOURTH STEP (Fig. 31).—An inverted V-shapod incision is made, begin¬ 
ning in the middle of the forehead, with its legs ninning downward and out¬ 
ward to points on the cheeks below the eyes. .Inst above the united flaps, a 
similar inverted V is made. In this second incision the legs arc more widely 



Fio. 31.—Rodert’h OrEHATioN. Fourth 
stop, Hhowiufc of two flaps 

by V-Hiia])oil iiicimuuH. 



Fig. 32. — Rodekt's Upekation. Fifth 
Btt*p, flaps freed aiwl rotated over ciea- 
tricial surfaco of reversed cheek flaps 
and sutured. 


separated than the first. The apices of these 2 inverted V’s are connected by a 
vertical incision, thus forming 2 flaps. 

FIFTH STEP (Fig. 32). —'I'liese 2 flaps are then dissected from the under¬ 
lying tissue and turned downward over the cicatricial surface of the reversed 
cheek flaps, so that the upper angle of the right flap is .sutured to tlio base of the 
loft*aln, and that of the left flap is turned across the nose so ns to reach a point 
near the inner canthna of the right eye. 

The frontal wound is sutured in a vertical direction. . 

Koenig’s Operation.^—’I’his is an example of the Indian method for the cor¬ 
rection of saddle noso. 

Tiest step.—a transverse incision is made at the deepest portion of the 
depression, making the soft parts of the nose movable, and the tip is brought 
down to its nonnal position. 

SECOND STEP. —An osteoperiosteal skin flap, with its base at the root of 
the nose, is made in the forehead. The flap should be alwut 6 or 7 cm. long 
and 1 cm. wide. The bone is fractured at the root of tbo nose, and the flap is 
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turned dovrn and antured to tho Iowct cdfji* of tiro opening. The raw aurfaco 
of the flap ia facing outward. 

THIRD STKP.—A forchciid skin flap, hv tlie Imliaii luetlind, ia iiiudo to 
cover the raw aurfacc aiul llu; apertures on sides. 

FOURTH STKP.— 'f he forehead area inav lie eovert'd hv Thieraeh grafts. 
Israel’s Modification of Koenig's 
Method (1-).— I'hia is an ini])rovemenl 
on the original method, the .skin fore 
head flap being done away with, which 
reduee.s the scarring verv much. 

FIRST STKP. The cartilages and tiji 
of tlie nos(! are sei»arated from tlic snnk(‘n 

, . , , ... ... Fki. :t:i -tMIlAKI.'s Ol-KKATUIN, THANHVKIimO 

bridge t)y u truns\er.s(* imnsion wIiumi s^'■''ll<)N A, skm (»\Tr liriil^i* t»f aow'. 

allows the tin to n'.smiKf its normal H, t‘i iu>Nt(;ii imm' Hup nniKvisl fmiii f*n!- 

^ lu'ail iiiiil liiriii-<l (liiwM ooviTisl hy I , akin 

position. friiiii ftiri'lirjill 

SECOND STKP.^.V -ski n-periosteal- 

hone llaj) is formed from tin* lorchi'ail. Israel nsi's a mncli narrower strip of 
hone- I mm. with- heginning, as in Ivocnig’s operation, at the root of tho 
nose and cxti'iiding n]iward as far as ncccssarv. The skin of tin* flap, In)W('vor, 




Fl«. 'M — Ik»AK.1/h Oi*KH\TI‘IS, Tlt%Sf*VKHHK 
Sk<TH»N. ON LkI-T SlUK I'oKMAlUlN 

<ih (KOM TllAAShPlaAM' AMI lOtllHlK 

tiK NiiKK. 


should lie idiont ‘J cm. wicic, so tliat it 
will almost, cntiridv cover tlm raw sur¬ 
face of tin* strip of hoiK* when the edges 
arc hronglit togctlnw a n d sutured. 
When the skin lias heen sntnrial around 
the raw surface of the hone, the Isiiie is 
fractured at the root of the now’, tho 
flap is turned down (Kig. flfl), skin 
side to nasal cavity, and its end is su¬ 


tured to the tip. 


THIRD STEP.—After several weeks the si-ar whii-h has formed on the now 


anterior .surfaei! of the flap h.as contracted, and it is time for the scicond opera¬ 
tion. 


With a blunt hook, tin; transplanted 
iiridge is drawn aside, and an incision 
i.s made in the median line through the 
skin of the old bridge of the nose; fol¬ 
lowing this, 2 transverse incisions, 1 at 
the upper and 1 at tho lower end of this 
vertical incision, arc so made as to form 
2 quadrilateral flaps. (Fig. of.) 

FOURTH STEP.—The blunt hook is 
removed, allowing the transplanted 
bridge to resumo its normal position. 



n 


Fio. 3.5. — Ikhaf.i.’s Opkhation, Tranhvbmk 
Scf.TioN, SiiowiNU Final Position or 
Flaph Jkhsi i.tino IK A Hkin Liminu to 
THE NoHS. 


A miidian incision is made down the 


center of tlie anterior surface of the transplniit and at each end of this median 
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inciflion a transverse ineision is made and 2 flaps so formed are reflected 
laterally. The 2 quadrilateral flaps aro' now brought over them so that their 
raw surfaces are in contact. (Fig. 35.) 

FIFTH 8TKP. —Sfivcral weeks after tlio second operation, a tliird one is per¬ 
formed. The base of tlic pedicle is cut through at tlie root of the nose and 
deeply inserted, so that a natural sinking between the glabella and root of the 
^se is established. 

Finney’s Operation. —Finney’s operation has brought forward tho finger 
method (7). 

FIRST STEP. —He removes tho nail and matrix completely from the finger 
which is to be used, and denudes the dorsum of the finger up to the distal end 
of tho first phalanx and also tho entire circumference of the tip of the finger for 
a distance of about 1 cm. and stops all bleeding. 

SECOND STEP. —Tn order to have no external scar, through an incision 
inside tho nose, he carefnily frees the skin over the defect from its attachments 
below. He then stretches the skin of the nose with a blunt instrument from 
the inside, in order to give as much room as possible for the new nose, and de¬ 
taches tho inner surface of the skin covering the nose, along its middle line, to 
a point well above tho end of the bony structure. 

THIRD STEP. —Ho next inserts tho finger in the nose in sneh a manner that 
the tip comes in contact with the nasal process of the frontal hone, and tho raw 
dorsal surface comes in contact with tho denuded skin of the nose. 

The finger is held in place with sutures, and plaster-of-I’aris bandages aro 
attached for 2 weeks. 

FOURTH STEP. —Ho then disarticulates tho metacarpophalangeal joint, 
and a few days later amputates the finger. 

FIFTH STEP. —One week after this, he splits the tissues over the nasid spine 
of the superior maxilla, flexes the first plualanx to a right angle, and inserts tho 
‘free end into the opening, thus forming the columna with the first phalanx. 

• , SIXTH STEP. —Any minor operations necessary for cosmetic results he docs 

under coeain. 

Von Mangold’s Operation (2.5).—This may be taken ns a good example of 
the transplantation of cartilages. 

FIRST STEP. —A transverse incision is made through the skin across 
the middle line at the glabella. With a Kqclier sound or a blunt dissector, a 
tunnel is burrowed under the skin in the middle line down to the point of the 
nose. 

SECOND STEP. —A piece of cartilage is excised from' the seventh or eighth, 
Tib, 4 or 5 cm. long, 1 cm. wide, and cm. thick. 

THIRD STEP. —This piece of cartilage is pushed into the prepared tunnel 
iWth the side which has no perichondrium on it toward the skin, and the wound 
is closed over the glabella. 

FOURTH STEP. —Through a small incision in each ala, a small tunnel is 
burrowed, and a thin piece of cartilage transplanted into each tunnel. 
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SKCOxn OPEKATION.— Kivo iiuuitlis IiifiT nil inviTtiHl \’ incision is made, 
the apex at tlie glabella and flie lei's rnnnin^ down eaeli side of the no80. 'llio 
soft structures of tlic nose are detaelu'd from I lie lione. and witli them the ear- 
tilaginons iiraft. 'I’lio upper end of the <;ral l is sunk into I In' alible helweeii the 
glahella and tlie nait of the nose, llms restoring llie normal depri'ssion. 

Israel's Operation. — Israel ( i:!). in a manner somewhat similar to the fore¬ 
going operation, transplants a strip of tihia under the skin ol tlie nose to keeji it 
straight. 

Carter’s Method.— "Carter uses a pi(“ee of l)on\ I'ih, which he inserts in a 
manner similar to von .Mangold, except that he phmes the upper end of the 
graft in a periosteal pocket at the nasal process ol the Irontal hone. 

Joseph's Method (lo). In order to ha\e no outside wound, dosepli trans¬ 
plants a pii'ce of tihia into a canal made through an opening in tlu' mneoiiH 
inemhrane ol the nosi*. 


ARTIFICIAL NOSES: PROTHESES 

Tlie preparation of an artilieial nose retpiires the making of a jilaster east 
of the face which eomju'ises at least, a portion of the lorehead, the cm's, the 
malar arches, and the nasal defect, iiadnding the njiper lip, or, hetter, the en¬ 
tire mouth, l•'rom a idav model ol a suitahle nose, the artilieial organ is then* 
manufactured of rnhher, celluloid, metal, porcelain, or wax: each ol which has 
its adxaiitaiies and disadvantagi's. The mode ol lixation is of the greatest, im¬ 
portance in the replacement of the nose, and ma_\ he a.tniplishcd in one of .‘5 

wa\s: ( I ) Attachment of the prothesis to the frame of a pair of spectacles; 
the simplest hut not the safest method; ( J) attachment of the |irothesis in the 
nostrils; (:!) attachment of the jirothesis to a denture made in the deeper jiarts. 

In eases where the pathological process has resulted in a ..imnnicat.ion he- 

tween the hneeal and nasal cavities, 1 or all •> modes of lixation in condiination 
inav he used, according to the recpiiremcuits of a given ease. 

When the nasal septum is lost, as sometimes happens as the conseipienee of 
neoplasms, espeeiallv sarcomata, a distressing deformilv results even when the 
external contours of the nose are |ireserved. In these eases, a rnhher support is 
inserted into the nasal cavity. A cast of tin* cavity is made hy introducing one 
of the plastic snhstanees used in ilentistry through the nostrils, and, from the 
model thus obtained, .a snp|)ort is prepared of the desiretl shape and size, wliieli 
is hollow, and open in front and hehind, and Hn|)|died w ith a snitahly moilelod 
colnmna. After this ruhlM‘r prothesis Inis been painted the projier color, it is 
introduced into the nasal eavity. where it is easily retained in place by the 
pressure of the surrounding soft parts. Some siirjirisingly goiid e/isinetic 
results have lieeii obtained by the use of this type of profhesis, and in e.a.ses 
where the lo.ss of tiastie is extensive it is miieh to he preferred to any attempt 

at operative restoration. 

14 B 
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OPERATIONS ON THE MAXILLARY AND FRONTAL SINUSES ' 

In opcirations on tlic Hinuscs, the exact etiology and diagnosis of the extent* 
and characUo’ of tlio iiiHamniation arc necessary. Operations that can be done 
under local anesthesia arc to he preferred. The purpose is to establish drain- 
.age and ventilation. Results depend largely on after-treatment. 

The hemorrhage which inevitably occurs is always troublesome, but can be 
controlled by light packing and will usually stop within hours. 

Special iustrumeuts arc rcipiired fur most of the operations in this branch 
of surgery. 


ANTBXJM OF HIOHMOBE OB MAXILLABY SINTTS 

In treating empyemn of tlie antrum, the following points are of importance 
to determine the type of operation recpiircd to establish free drainage and venti¬ 
lation : 

1. Is the disease of dental or of nasal origin ? 

2. fs it acute or chronic? 

The answers to these iinestions will determine which of the 2 types of en¬ 
trance it is necessary to employ: the nasal or the extranasal entrance, cither by 
way of the alveolar ridge or the radical operation, as described by ('anfield- 
'Ballengcr or (’anIdwell-Luc. 

When the attack is acute and primary, if of dental origin, removal of the 
tooth and treatment of the trouble tbrough the cavity with astringent irriga¬ 
tions will in most cases be all that is neeicssary. When the origin is nasal, to 
puncture the musomaxillary Avail throiigh the nose with a trocar, and to follow 
this witli irrigations, will usually be oifective. 

When the inllammation is chronic and severe, an opening may be made in 
the nasomaxillary wall large cnongh to insure its remaining open. Jhit in ex¬ 
treme cases, and especially where the presence of polypoid growths is suspected, 
it will be necessary to perform one of the radical operations hereafter de¬ 
scribed. 


Nasal Operation 

Under local anesthesia, a largo curved trocar is introduced into the nose. 
The point should bo turned outward, touching the nasal wall of the antrum 
under the inferior turbinated bone, and steady pressure exerted on the trocar 
until it enters the antrum. The antrum may be irrigated through this open' 
ing, or it may be necessary to enlarge the opening with a biting forceps. 

Part of the inferior turbinate may sometimes have to be removed to allow 
free drainage. 

Nasal Operation of Vail.—This operation has the advantage of making a 
large opening in the naso-autral wall by means of the Vail saw, which is intro- 
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duced iuto the nostril in tlio saiuo manner as a trocar and wliiub is so designed 
as to remove a circular or oval area. 

The operation may bo divided into 4 steps; 

FIRST STEP. —Hy means of local application of twain, the nmcous inom- 
branc covering the naso-antral wall and the inferior turbinated Iwiio is eoiVi- 
pletcly anesthetized. 

SECOND STEP. —The anterior part of tin* inferior turbinated bone is re¬ 
moved with a enrved scissors. 

TlIJRD STEP. —The naso-antral wall is pnnctnred at a low point with a Vail 
perforator. 

FOURTH STEP. — I'lie point of the \’ail saw is introdneeil into the ptinc- 
tnre, and the oval opening is made. I’lie size of the hole can 1 m* regulated by 
the operator and should he large enough to allow for the granulations which 
have a tendency to close the hole. 

The cavity of the antrnni is lightly packed with a atrip of gauze, which may 
be removed in 21 hours. 

Th(‘ priM’ess of repair is hastened and the ttaidency of tho hole to close is 
diminished when there is a covering of nmcous membrane over the inferior 
cut edge of the bone and the floor of the antrum. When such an aid tt) rmwery 
would seem to he desirable, it must be taken into consideration before the third 
stage of tho operation. A Hap is formed of tin; mucous niemhrano covering 
the naso-antral wall, just below the inferior turbinated bone. Two vertical in¬ 
cisions are made downward from the extremities of the propttsed opening, and 
the flap is lifted with its periosteum atnl turned out of the way until the opera¬ 
tion is completed, when it is ttirnod outward, covering the inferior raw bone 
surface and the freshened floor of the antrum. 


ExTIt WASAI. Oei-HATION 

Alveolar Route. —This method is only applicable to conditions which are 
acute or of positively dental origin, or to chronic eases, as a preliminary only 
to a more extensive operation. The .second bicuspid and first or sec.ond molar 
arc in close relation to the floor of th(! sinus. If a tooth is suspected of IsMtig tho 
etiological factor, the tooth must Ixi removed, and, with a large; drill, an open¬ 
ing made upward into the antrum. The antrum is irrigated through this open¬ 
ing and a tube inserted for drainage. 

Radical Operation of Canfleld-Ballenger (.3).—This operation has given ex¬ 
cellent results and seems to fulfill the claims made for it by llallcngcr, who 
maintains “that this method of operation is (a) radical, inasmuch as it fully 
exposes tho cavity of the antrum to inspection and treatment; (b) it is con¬ 
servative, as it is attended by the least possible destruction of physiological 
structures, particularly the inferior turbinal, which is neither temporarily nor 
permanently resected; (c) furthermore, the operation may be done under local 
anesthesia, whereas other operations equally radical land more destructive) 
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must be done under general Anesthesia; (d) the time required for this opera¬ 
tion is much less than that for other radical operations.” 

The operation conai.sta in the removal of that portion of the naso-antral wall 

lying between the attachment of the inferior 
turbinated body and the floor of the nose, plus 
that portion lying anteriorly to the anterior end 
of the inferior turbinated body (Fig. !U)). 

The operation progresses in 4 steps: 

FIRST STEP. —The nasal nincons membrane 
is rendered anesthetic by the direct application 
of eoeain. The skin surrounding the mneo- 
entaneons junction is anesthetized by the injec¬ 
tion of Sehleieh’s soliition, as well as the deeper 
parts. It is al.so necessary to injia-t the perios- 
tenin overlying the canine fossa. 

SECOND STEP. —A nasal speenlnni is intro¬ 
duced and the ala of the nose distended, expos¬ 
ing the naso-antral wall. .\n incision is then 
nI- the whole length of the naso-antral angle, 

8o-antiulAn<ilk Down TO Bone. down to the hoiie (Fig. .‘fli). With a periosteal 

elevator the soft parts over the canine fossa are 
lifted. The resulting bleeding is easily controlled by pre.ssnre. 

THIRD STEP. —With a rongeur forceps or a gouge, an opening is made into 
the antrum through the naso-antral angle (Fig. .“IT), d'bis opening, at its pos¬ 
terior border, must be below the inferior tur¬ 
binate. 

FOURTH STEP. -A Wagoner forceps is used 
to remove that portion of the naso-antral wall 
lying between the attachment of the inferior 
turbinate and the floor of the nose and also a 
small area anterior to the anterior end of the 
inferior turbinate (Figs. :5S and flO). Tf this 
opening does not prove large enoiigh to expose 
the entire m\ieo\is inembrane.it may be enlarged 
by removing some of the bone of the canine fossa. 

Unless the nineons membrane is fo\ind to be 
covered with masses of gran\iIations or polypi, 
curettage sho\iId be avoided and the condition 
treated with astringent solutions. 

AFTER-TREATMENT.—After the operation 
the cavity is packed lightly with sterile gauze and the dressings changed daily. 
After 3 or 4 days, the gauze dressings may be discontinued and the cavity kept 
clean by swabbing or spraying several times a day with a cleansing or stimu¬ 
lating solution. 



Flu. 37.— CANPIELD-BALLENOEa Op- 
ehatiun, Sbowino Openinq Mads 
INTU AnTRDH. 
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Bftdicftl Operation, of Ceuldwell-Luo ((!L—Tliis opcTiition n^juirw » (rfiioral 
anosthesiu. Tlw luitrum is cnfi'n’tl liy wn.v of llu> ouniiu' fossil. Tho ciivity 
of the now is entered in sneh n wiiy ns to destroy n Inrtie portion of tlie 
naso-nntral wall inelndinK the inferior tnrhin- 
ated bone. It (fives, however, e.\eellent drain- 
a(fe, but may be eonsidered unnecessarily inn- 
tilatintf. 

FIRST STKr.- 'I'lie elieek iinil nioiith are 
paeked—tlie clicek to keep tlie saliva out of tlie 
■ wonntl, and tlie month to keep (lie jialient from 
awallowiiif; lilood. 

SECOND STEI’.- 'I'lie oinffividabial fold is 
ineised from the aeeond ineisor to the tirat 
molar, thronoli tht' mneons numihraiK* and 
periosteum. Th<‘ ineision is madi* hi^h enonoli 
to leav(‘ snilieient mneons membrane on (lie 
tooth side for sninre. 

THIRD STEI’.— The periosteum is elevated 
above the ineision. 

FOURTH STEI*. '’file wall of the canine fo.ssa is broken tliroufrh witli a 
gon^je, in a baekwanl and outward direetion. This opening is made large 
enougli to readily admit a tiiiL^er. 

FIFTH STEI*. All granulation 
tissue ill the eavilv of the antrum 
is imretted awav and all neerolic 
bone. 

SIXTH STEI*. The mesial wall 
of the antnini is curetted away so 
tliat the nasal cavity and antrum 
are one. 'I'lie antral wall is 
sera|)ed away until it is at a level 
witli tin* floor of the nasal eham- 
her. .\ light packing of gau/.e is 
put in the autrnm, with one end 
emerging from the nostril. 

SEVENTH STEI*. 'I’ho gillgi- 
volahial fold is sutured with cat- 
gut. 

A F T E R TREATMENT. — Kluid 
diet is ne<*essarv. No movement 
of the month should lie allowed, 
in order to insure perfect union of the gingivolabial fold. The gauze may be 
removed in 24 hours. 



Flo. 3B.—('ANriEUU-UALLIINOKK (IPEUAl ION, 1-ATKHAL 
View, Showino Rkmoval of .Naso-anthai. Wall 
UeLOW the .\TrAtHMENT OF THE InIKHIOII ToB- 
BINATED Bonv. Th<! niidill*’ iiirliiiiiin*. B, 
Line of attnchnicnt of inferior tiirlnnati' whir.h in 
left inlBct. r. NoBO-untriil wbII ri-inovol i-iitoniiiiui 
from tbc floor of the none to the altuchniciil of tho 
inferior turbinate and from tho anterior to the po»- 
terior limits of the antrum. 



I'll. .IS. CtNKIKI.Il-Bo.I.hMIKU OP- 
IIIMIIIN, .SlIOWlNl. Itl.MOVAI. OF 

Noiii \MltM. WO.I. 1). NllWI- 
luiieil »nll Inins rovi-riil with tho 
Wnsi'lii-r forn'im. 
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.8 only »0,|„irc<l by ,t,„ly „f a„d 
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.‘ir™,te',,’"mi’;,„’r‘' 'I™* m' o«ntial. Sped,,] i„. 

of ■-;'■« “ r'-r-" »' •'■' -'»•« 

the u.oninK... and bruin Penetrate to 


The intranasnl operations and the extra- 


'J liore arc 2 methods of entrance: 
nasal. 

Tlie intrannsal operations are somewhat more danaerous than tbe 

aco is not as free Tt ""'"tio.i subsides more slowly since the drain- 

deformity. ‘ is fi‘at they do not leave a 
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I he cxtninusal op(*ratiniis <rivi' coinplctf iiccesa to the envity, allow the whole 
iiitlainniatorv area to Ih“ situ, and lacilitate the rapid anhsideiice of tho iiillaiii' 
mution. 


In ri!.\.N \s\i. On ii\rio\s 


Hftllcs Method (•i.i).' mstiniiKMits lu'cn l»v Ilnlh* to 


enter the frontal sinus: a i;nide and proU 
way of the frontonasal eanal, and i:rad- 
uated hand-drills ( Fi^'. 10). The op¬ 
eration is done in .'! steps. 

FIRST STKP. l.oeal anesthesia is 
prodnei'd hy eoeain and adrenalin, .\ 
prolie is intiodiieed into the sinus h\ 
way of the frontonasal canal, for the dis 
tance ol ahont :i cm. The protector is 
introdiii’C'd hesidc the [irohc for the same 
distance, and the prohe is removed. 

SKt'OND STKl’.- .Inst anterior to 
the protector, which is dcsiirncd to pre¬ 
vent injury to the internal plate of 
the frontal hone, the small |)ointcd drill 
is introdneed, and a hole mailc lar;re 


'('tor which he in.scrts into the sinus hy 



(*noiif;h for the end of the small, hhiiit drill to en^at;e; with it the si/e of tin; 
h(de is enlarged to lake the next iii'lnimcnl ( Fie. 11 ). 



6 


Fio. 42 .—Flook or lar. Fkontal Sincs Kkmovkii, 
1, FronUl sinus; 2, nasofronlul ( 1111 : 11 , 1, liillii 
cthninid; 4, hialus scniiluna; 5, errs- ininn, 0, 
courha inUirinr; 7, tulia eust., s, iiic.it sue ; 
9, sinus sphyKinoid; 10, rcc. sphano cthnioid; 11, 
cell, cthnioid. post.; 12, cell, cthiiinid ant. 


Tllllil) STI':I'. The hhint drill 
is to he withdrawn and the jiear- 
shaped drill in,scried. With this, all 
ol the floor of the simis is dciiiol- 
islied, thus c.xposini; the iiiiicoiis 
iii(Miihrane (or Ircatmcnl. 

AKTKIt TUFAT.MK.NT. The sinus 
is packed with iodoform iiaii/e, and 
ftraiuilalions arc retarded with silver 
nitrate. 

Good’s Method.- This opcrati<in 
is similar to the forefjoin^ one ex¬ 
cept that, iiislea(| of drills, a spe¬ 
cially coiistriicted rasp is used to dc- 
niolish the door of the sinus and a 
portion of the middle tnrhiriate bone 


is removc(l (dd). 

FIRST STEP.—The anterior jxirtion of the middle turbinate bone is re¬ 


moved. 


SECOND .STEP.—A frontal sinus probe is introduced into the frontona.sal 
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canal and then the ftiiard and guide (Fig. 43), which has the same curve as 
the probe and is introduced in the same way. If there is the slightest rQason to 

believe that the probe has 
not entered the sinus by 
way of the frontonasal 
canal, this operation 
slunild he abandoned. 

THIRD STEP. —The 
frontal sinus rasp is intro¬ 
duced into the frontotiasal 
canal in front of the 
guard. Some force is necessary, as a few ethmoidal cells along the side of the 
canal must bo crushed, as well as some of the floor of the frontal sinus. Jn this 
way the communication is eidargcd between the nose and the frontal sinus. 

APTEB TREATMENT. — 1 he frontal siiius is irrigated with boric acid solu¬ 
tion and exuberant granulations kept down. 

E .\ 'r a A N A.s A r, O r k k a 'r ioxs 

Killian’s Method ( 17).- -Ih' to llic present, time this operation has given by 
far tlie best results. Mrietly it eoiisisls in removing the anterior wall and the floor of 
the sinus through an o|)ening following the outline of ^lie eyebrow and curving around 
tbc side of tbt> nose. Its one disadvantage is the deformity it causes, which is espe¬ 
cially marked in eases with either very high or very deep sinuses. The procedure is 
dividi'd into II Hte[is. 

Heforc beginning the operation, Killian gives the patient a small dose of 
morphin siduaitiineomsly. The eyebrow 
Hushed. In ease the maxillarv sinus is 
discharging pns, it is also Ihished. 

PtBST STEP. —'I’lie skin incision be¬ 
gins at the temporal end of the eyebrow, 
is carried through the eyebrow to its in¬ 
ner end, curves downward and outward 
at the root of thp nose, ntid ends some¬ 
what below the base of the iia.sal bone. 

The incision goes down to the periosteum, 
and the operator guards the stipraorbital 
margin with his left hand. (Fig. 44.) 

SECOND STEP. —Two incisions of 
periosteum are made. The upper one 
is 5 to (! mm. alwvo and parallel to the 
Biipra-orbital margin, its inner end 
reaching the suture line at the upper end 
of the nasal bones. The lower one corresponds with the skin incision, running 
along the supra-orbital margin. 


is shaved, and the nasal cavity is 



Fio. 44. —Killun'b Operation, Showinu Skin 
Incisions. 



l''io. 43.— Goon's Opeuation: Rasp and Guahd. 
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maxillary and 


KItOXTAI, SIXITSKS 


RD STEP. OPENING OP THE Sl.M S. tlie upjH'f incision, tlio 

pcriustcuni is .scrape nwa^, leavinjr miloiiehed tlie periostonin over tlio siipor- 
ci lary n gc. ho hone is carefullv roninvod with a chisel, avoiding injury to 



FlO. 1.^. --KiLLIAN’h OrKIlATIO.N, Suomini, Hk- 
moval ok the .\ntkiiioii Wai.l ok the 
P lIO.NTAL .Sl.Nl'H I.EAVINU THE SlTRA-OU- 
HITAL ItltXIE l.VTAIT 


I'k. Ill Kll.I.ltN'H Ol-EHATIflN.SlIOWtNllTIIE 
l(»Uo\tl. oh lllh. l''l.ooll or THE PlIONTAI. 
Sim N hNII THE PlIONTAI. I’lKK'EIM OK I'HH 

Scrh.iiioK Maxieea. 


the inncoiis inciiilirane. A prolie i.s candiilly jiassed lK“tween the iiiiicoiis nieiii- 
brane and tin' lioiie, to measure tin' e.xtent of the sinus. 'I'he nnieons inemhrnno 
must not he injured. 

FOURTH STEP; K.VCISION OF THE l UONT WAUL. After deteniiining tlio 
extent of tlii’ sinus, the iKine along the njiper jicTiosteal incision is chiseled 
away down to tin; nmeons iiKMiihraiu* 
and to the. outer extreniitv of the 
sinns. 'I'lie anterior wall of the 
.sinus is tlien chiseled or liitten awa'' 
with a Inme forceps, avoiding the 
supraorbital ridge. (Fig. I.“>.) 

FJFTJt STEP.--.MI granni ations 
and the nmeons ineinhrane are thor¬ 
oughly enretted away, breaking 
down any lamy septa which may 
oc'cnr and getting a free and thor¬ 
ough inspection of the sinns. 

SIXTH STEP: REMOVAL OF THE 
FLOOR OF THE SINUS.—Standing 
behind the patient, with a good light 
shining into the wound, an opening 
is made with a chisel-in the fliMir of the sinus, carefully avoiding injury to the 
supraorbital arch of the bone. Whe-n the opening is ma<le, the rest of the floor 
is removed with a bone forceps. (Fig. 46 .) 



Fio. 47.— Killian’s Ohekation, Showing Com plbtb 
Openinu ok Horn Fbontal Sinuses. 
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SEVENTH STEP: REMOVAL OP THE FRONTAL PROCESS OP THE SUPERIOR 
MAXILLA AND THE REMAINING PORTION OP THE FLOOR OP THE SINUS. 
—Taking great care not to injure the nasal membrane, the frontal process is 
trephined and the exposed bone is removed with a slender bone forceps. A 
chisel may have to be used to enter the upper and inner corner of the eye, which 
has a dense structure. With this addition to the opening, the deeper parts of 
the sinus floor, the floor and walls of the temporal and orbital recesses of the 
frontal sinus and the orbital recesses of the ethmoid cells arc easily removed. 
(Fig. 47.) 

EIGHTH STEP.—The anterior and the middle ethmoid cells and the corre¬ 
sponding parts of the middle turbinate arc excised in order to have a cavity 
which is perfectly even and smooth. 

NINTH STEP: FORMATION OF A FLAP CONSISTING OP UNINJURED NASAL 
MUCOUS MEMBRANE.—The nasal mucous membrane is perforated at the edge 
of the nasal bone, and an incision made in an upward and backward direction 
to about cm. below the cribriform plate, from which point it continues down¬ 
ward. The flap thus formed is turned outward to cover those parts of the 
wound facing the nasal cavity, thus securing a permanent wide coinnuinication 
between the Tiasal and frontal cavities. 

TENTH STEP..—The wound is irrigated with salt solution and dusted with 
iodoform. A drainage tube is inserted at the teniporal end of the incision and 
carried through the external nasal orifice. A nasal plug keeps the tube and flap 
of mucous membrane in place. 

ELEVENTH STEP. -I'hc edges of the wound are carefully sutured. 

AFTER-TREATMENT.—The patient is made to lie on his healthy side. He 
must not be allowed to blow his nose, but must aspirate all .secretions. The 
dressings are changed daily. The plug is removed on the second day, the tube 
on the third or fourth day, and the sutures on the fifth day. Continue the 
dressings for some time longer, and in no case flush the wound. 

Any granulations arising within the nose arc removed with strong AONO 3 , 
Sol. 2yo gr. to oz. Killian finds that the external wound heals in 10 days, and 
he keeps his patient in the hospital for a fortnight. 

A. Knapp’s Method (I.S).—The essential point of'this operation is that the 
frontal sinus is attacked through the floor of the sinus via the orbit. Tt has 
g^ven excellent results and makes no scar in the forehead. It is, however, a 
very diffloult operation. 

FIRST STEP.—The skin incision is made along the upper orbital border 
midway between the eyebrows and the bony orbital margin, then down along the 
inner wall and the side of the nose to the floor of the orbit. Knapp prefers 
this incision to the Killian, for, if necessary, external drainage may be insti¬ 
tuted and he does not pack the nose. 

SECOND STEP: INCISION OP THE PERIOSTEUM.—The periosteum is in¬ 
cised just at the orbital margin above and in a line with the cutaneous incision 
along the nose, and retracted with a sharp retractor, “After the firm adhesion 
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of, the periosteum to the orbital margin is sopanitod, the soft parts with the 
orbital contents and the lacrimal sac arc gently detached and free accoas is 
given to the roof and to the inner wall of the orltit. The pulley of the superior 
oblique is carefully detached from the 
trochlear fossa by a blunt periosteotomc 
working from behind forward.’’ 

THIRD STKP. —The door of the fron¬ 
tal sinus is removed with a chisel 
and hammer and the mucous membrane 
curetted, breaking down all septa. I he 
nasal process of the siipcrior maxilla 
is resected as well as the lacrimal, and 
the ethmoid bones, thus getting free ac¬ 
cess to the uiifldlc fos.sa of the nose. 

The ethmoidal labyrinth is completely 

removed with a (uiret. j,.,,. ^ u,, oi'kiiatkin, showinu In- 

FOURTH STEP.- If the hiehest ,ikiiin 'I'limii mi Skin ani> HnuieTANicoiis 

. Tihki'k 'riimiium the Ui-i-kh Maiiuin or 

point in the frontal siniis cannot be tuk ICvkhhows. 

reached from below, the skin is re¬ 
tracted foreilily and an opening made in the anterior bony wall. 

FIFTH STEP.- Suture of the .skin wound is not necessary. The edges ap¬ 
proximate theinselves. A wick of gaii/.e is inserted into the frontal sinus 
through the external wound at the nasal angle. 

Beck's Double Osteoplastic Flap 
Method (r>). — In this o|ieration the 
hone of the anterior walls of the si¬ 
nuses is used ns a flap, hinged at its 
lower border, which, after the cavity 
has heen cleaned, is replai’cd in its 
former position. This method has the 
great advantage of leaving no’ de¬ 
formity of depression such as iwciirs 
after each other extraiiasal operation 
on the frontal sinus. 

FIRST STEP: PREPARATION OK A 
f.ELLUEOIl) TRACINO OF THE FRON- 
Fio. 49. — Beck's Operation, Showim. hie TALSINUa. A piece of celluloid film 

over the 

X-ray plate in the trans-illuminating box. The outlines of the sinuses, as 
well as the supra-orbital margins are made upon the celluloid, and an exact pat¬ 
tern is cut out which is sterilized in bichlorid and alcohol. 

SECOND STEP: THE SKIN INCISION.—The skin and subcutaneous tissue 
are incised through both eyebrows. The incisions arch downward and aro 
joined by a transverse incision across the bridge of the nose (J?ig. 48). 


■ svrv * MAR WK TTAAAk'l 


alxmt 15 in. .siniarc is placed 
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THIRD STEP.— Tho skin flap is. dissected upward far enough to allow the 
upper limit of tho frontal sinuses to be exposed, using the celluloid pattern to 
determine the upper limit (Fig. 49). 



Fio. CO.— Bkc'k’h Operation. Method of pljir- 
ing the eelluUml tracing over the fruiitid 

HltlUNOS. 


Fkj. 51.— Beok’h Operation, (‘uttiiig the inferior 
iMircler of iliu buiic Aup with a Gigli saw from with¬ 
in outward. 


FOURTH 8TKP.- —'I'lic celluloid plate is placed in position over tlie frontal 
region, ami the periosteum is incised around the plate over the upper and 
lateral margins of the simise.s—but not over the snpra-orbital borders—leaving 



Fio. 62.—Deck's Opeii^tion, Siiowino the 
Right Side with the Granulations Re¬ 
moved AND THE Drill in Operation Kn- 
LARUINU THE NAEOrRONTAL OpENINU. The 
left Bide »how8 the cavity filled with granula¬ 
tions and pus. 


the inferior borders of the sinuses to bo 
used as tho hinge for the flap. (Fig. 
.50.) 

FIFTH STEP.—Following the out¬ 
line of the periosteal incision, a chisel 
is used to cut through tho bone, which 
is slightly beveled. 

SIXTH STEP.—'I’he bone is pried 
out, and the inferior border of the bone 
flap is cut from the inside with a Gigli 
saw, through almost its entire thick¬ 
ness, taking care to leave the perios¬ 
teum intact so that it will not be broken 
when the bone flap is turned down over 
the nose. (Fig. 51.) 


SEVENTH STEP. —The sinus is now 
exposed. The disease is thoroughly 
eradicated, but the mucous membrane 


is not curetted. The frontonasal canal is enlarged with a TTalle trephine or a 
Good rasp (Fig. 52). The anterior ethmoidal cells are removed. 

EIGHTH STEP. —Drainage is introduced through the nasofrontal canal. 
NINTH STEP.— The osteoplastic flap is replaced and the skin sutured. 
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AFTER-TREATMENT.—Tlie next day tin* finaze is removi‘d and a gold fili¬ 
gree tube inserted. In one ease only H(vk inserted no tulM\ and the canal re¬ 
mained patent. l)oiiclie.s .should lx* avoided. 

If, during convalcseenee, it is foniul tliat tlie drainagi' is insullioiont, it is 
a siinplo matter, under l(K*al anesthesia, to re-tija-n the .skin wound, remove the 
bone flap and thus estahli.sh e.\ternal drainage. 

Knhnt's Method.—This operation <-onsists in the total removal of the an¬ 
terior wall of the frontal sinus, with a ehi.sel and hone foreeps, followcxl by the 
thorough curettage of the contents of the cavity without interfering in any way 
with the lumen of the nasofrontal canal. 'I'lie cavity is packed, and tin* entire 
wound is left open and iillowed to heal In gtaiiulations from tla^ bottom, until 
the cavity is obliterated, 'i'he cxt(*rnal wound is not suturc<l. 

This j)roccdure takes ('.xcc'ssively long to heal, and the Si-ar is distiguring. It 
does not iiudnde the cleaning out of tin* ethmoidal cells, which an* usually in¬ 
volved and Jiiay prevent a cure. I'he motor function of the eyc' has been known 
to be disturbed by an extension of the inilainmation. 

Hajek-Luc Method.— KIUST stet. Tin* incision In-gins at the teinpirul 
end of the eyebrow and follows the line of it to the bridge- of the nose, l-'roin 
there a .second incision starts and (-xtends upward as far as the upper limit of 
the frontal sinus. With this triangular-shaped incision the skin and tin- perio.s- 
tcum may be turned up and the frontal plate- e-xj>ose-el. 

SK('OM) .STKI".- .A jHirtieeu eif the- t-xj)ose-el beuie- is e-hisede-el away, opening 
the sinus to inspe-e-tie)n ami e-ure-ttage. 

TtllHI> STKI’.- .\fte-r el(-te-rinining the- e-xte-nt e»f the cavity, the- inlhimma- 
teery tissue- is se-ra))e-el enit iiiiel any Isiny .se-pta are- breeke-n elown. Tlie; miseefroutnl 
canal is e-nlarge-el as mue-h as possible-, anel tbe- ante-rior e-thmoiehil e-ells breekeu 
down with a euret. 

FOERTll STEP.- ,\ large- rubbe-r tube- is inse-rteal irite) the- enhirgeel naso- 
freeiital e-anal anel le-ft there- for se-ve-ral wea-ks. 

Thee e-xte-rnal wemnel is e-lose-el anel alleiwe-el to heal by primary inte-ntieui. 

ADVANTAOES A.N'I) I)ISAI)VANTA(!E.si.- -Halleenge-r (2) eeanine-nts e)n tbia 
prexeednre- as feillows: 

“ADv\NTAe:Ks e>F TiiF. Oi-KRATfei\.—The- ndvnntagt-s of this rne-tlioel of ri|M-rnting are; 
(1) It avoiels di.sfigurement. as the- weiaiid he-als by primary inte-ntieni; (2) thee fronto¬ 
nasal canal is e-nlarjreel, the iiiiU-rior e-lhriie>idHl cells e-railie-ate-d; anel (It) as they are 
invariably involvetl in frontal sinusitis, this opemtiein is aelvaiitageenm, bee-uusc they 
are openee) eind elrainc-el in its pe-rfeirmaiie-e. 

“Dls.\r>VA.NTAeJES e>F THK Ol'Eli \Tiei\. —IHapse oei-eirs in aleoiit 60 per cent, of the 
cases, hoeuuse the enrettement eaniiot he done thoroughly, ns the ethmoidal cells are? 
not accessible through tbe frontal wound. Siippuratie>n of the- scalp has been reporteel 
and the operation has been followesl by sinusitis on the opfsisite side. Revere intra¬ 
cranial complications have been re|x)rted. ... It npieeam, therefore, that this 
method, while apparently very simple, is sometimes followe-d by very serious so(]Uchc. 
In view of thr-se facts, it is usually better to adopt Kuhnt’s operation, or at least a 
combination of the two.” 
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^ These last 2 operations, the Euhnt and the Hajek-Luc, are well known and 
widely practiced, and are given here for comparison, although they have been 
superseded by the more modem ones which precede them. These more extensive 
operations have all the advantages, enumerated by Ballenger, of the Hajek-Luc 
method, and they minimize the disadvantages. 

I strongly recommend the employment, where possible, of the more radical 
operations; not only because of the increased probability of a cure, but also be¬ 
cause the period of oonvalesoence is shortened and the possibility of fatal or 
even serious oomplioations is diminished. 
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SlTIiGERY OF THE MOUTH, TONGUE, SALIVARY GLANDS 

AND PHARYNX 



ClIAPTEU V 


SURGERY OP THE MOUTH, TONGUE, SALIVARY GLANDS AND PHARYNX 

Fokhks IIawkks 

DIAGNOSIS OF OPERABLE CONDITIONS OF THE MOUTH, TONGUE, 
SALIVARY GLANDS, AND PHARYNX 

Instruments. —Tlio instniinonts used in tlio (liiif>tiosis of o{)(M'tiblo (‘onditioiiH 
of the nunitli, salivary ;f|ands, toiiffiio, and pliarvnx anc 

LIGHT.— Direct snniifilit, wlien available, is to he pref(*rred to an,v 
of tho artificial li/jlits. The eonvenieiiee of the wnall eleetri»! Ii};ht hull), 
which may he ii.sed either as a head¬ 
light or as a light which can l)C 
moved about in the patient’s month, 
so that the various recesses are di¬ 
rectly illuminated, has brought this 
light into general favor. The street 
current may l)c used with the.so 
lamp.s, by the interposition of a 
rheostat, for examination in tho pa¬ 
tient’s home. Small, portable, 
poc-ket light batteries will also suf)- 
ply the necessary current. With a 
good headlight, and with the help of 
a check retractor and a tongue <le- 
pressor, all the oral surfaces can be 
thoroughly inspected. (Fig. 1.) 

MOUTH GAG.— For the examina¬ 
tion of adults, a mouth gag is not 
usually necessary. In children one 1.—Pobtablk Headmobt and Battmt. 

is often serviceable. Here tho least 

formidable.'one is the best. A cork of moderate size answers tho purpose ex¬ 
ceedingly well, and is not a disagreeable object for the child to bite. A string, 
however, should always be attached to the cork to prevent the child from swal- 
15 B 209 
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lowing it during the struggles which inuy follow the attempt at examination. 
For routine office examination, either a piece of soft white wood, about 1 in. 
square, which can be sterilized by dipping in boiling water, or one of the firm 
rubber gags which are guttered on 4 sides, may be used. A string should always 
be attached to a mouth gag of this kind. To forcibly open a child’s mouth 



Fio. 2. —Rubber Fia. 3. —Qrobs Mouth Fiq. 4. —Metal Finger Pro- Fio. S.— “Plain Wood 
Qao. Gao. tector. Tongue Depres¬ 

sor. 

without inflicting injury to the teeth or gums is at times a difficult matter. 
With a little patience on the part of the examiner, a favorable time will occur, 
as when the child begins to cry, and a cork or rubber gag may then be intro¬ 
duced. This is followed by a Gross gag, with the jaws protected by soft rubber 
tubing. The jaws of the gag are slowly separated, while the head is kept as 
still as possible by the assistant. (Figs. 2 and 3.) 

MKTAL FINGER PROTECTORS may bo used, if desired, in the case of chil¬ 
dren. (Fig. 4.) 
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FINE SILVER PROBES WITH BLUNT ENDS nro iiHi'd in sounding tho (luota 
of the salivary glands. "For the parotid duc-t, a slender prol)e curved to about 
45° at in. from its tip, conforming to the direetion of the duct, is of advan¬ 
tage when sounding the distal inch of the t»d»e. 

A SLENDER FLEXIBLE WHALEBONE (U'lDE may o<’ensionally bo intro¬ 
duced all the way up the du(*t to the glaiul. Foreign InKlies may l)e detected by 
these guides. Tt is, however, at times impossible 
to get any guide or probe all the way up the duet, 
and its caliber must be roughly jtnlged by the 
salivary outflow ns seen. 

Bontine Examination of the Mouth and Phar¬ 
ynx.—The teeth and gums are inspected, flie 
color and condition of the edge of the gums being 
es^ially noted. 

The floor of the mouth anterior to the tongmi 
and the openings of the salivary ducts that are 
there present are inspected, together witli tho 
condition of the frenum. 

Tho How of saliva is ob.served. 

The shape and surface appearance of tlm 
tongue as far hack as the large papilhe are noted. 

IVith the tongm* depressor the tongue is 
pushed over to (uther side, and the sulcus be¬ 
tween the tongue and the horizontal ramus of the 
jaw is inspected. 

'J’he cheek retractor is inserted, and the 
buccal surface of either cheek is examiiUHl. 

The orifices of the parotid ducts are sought 
for and their salivary outflow observed. 

The .surface appearance of the i)haryngeal membranes, as seen through tho 
mouth, is noted, together with tlm condition of tljc tonsils, of tho soft palate, 
and of the roof of the mouth. 

Tho tip of the tongue is gra.sped with n small clean napkin, and light trac¬ 
tion exerted on it, bringing the posterior part nf the upper snrfaeo of tho tonguo 
into view. 



Km. 6 . —Yankauer'b KnARVN- 
ciKAL Speculum. 


The index finger, over which a fre.sh thin rubber cot has been drawn, is 
then introdticed and all surfaces palpated. 

Tt is of distinct help to have the other hand exert light counter pressure «mt- 
side, against the soft tissue, when examining the floor of the mouth, the siddin- 
gual and submaxillary regions, the tongue and the mueons membrane of the cheek. 

The pharynx may also be examined by means of the pharyngoscope (cither 
the direct image or inverted image pharyngoscope). 

Yankauer’s pharyngeal speculum is of distinct advantage in examining tho 
upper part of the pharynx. (Fig. fi.) 




Fia. 10 .—Mouth i - jAO . 
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SPECIAL INSTBUMENTS USED IN OPERATIONS ON THE TONGUE, 
. SALIVABY GLANDS, THE FLOOR OF THE MOUTH* AND 

PHARYNX 

Month Openers.—Gross’s, Koscr’s, Koenig’s or Hister’s mouth openers can 
be inserted, preferably between sound teeth (bicuspids or molars if possible), 

and sufficient opening se¬ 
cured so that a mouth gag 
can bo adjusted. The rou¬ 
tine use of hard screws 
or wedges is inadvisable; 
they are likely to cause 
fracture of one or more 
teeth. 

Fio. 13 .—Denbart’b Mouth Gao. Month Gags.—The op¬ 

erator will bo governed in 
the selection of a gag by the following considerations: 

a. The part of the mouth which is t() bo operated upon. 

b. The conditions of corresponding teeth, i. o. 
their strengtli to resist the force necessary to secure a 
sufficient oral aperture. The presence of loose teeth 
or of bridge work may determine in great measure 
where the force had best be applied. 

c. Where teeth are missing, the condition of the 
gums at various points. 

The handles of mouth gags used during operations 
should as a general rule bo out of the operator’s way, 
and there should he no bars or cross pieces to interfere 
with the free movement of all instruments. The fol¬ 
lowing arc among the most useful mouth gags for 
these purposes: 

Whitehead’s, of various sizes, and with various 
attachments, such as tongue depressors and uvula re¬ 
tractors. (Fig. 7.) 

Collins’, with or without tongue depressor. (Fig. 

8 .) 

Jansen’s, with anesthesia tube attached. (Fig. 9.) 

Murdoch’s. (Fig. 10.) 

Gwathmey-Ferguson’s, with anesthesia tube at¬ 
tached. (Figs. 11 and 12.) 

Denhart’s. (Fig. 13.) 

It is usually best to open the mouth to the required 
extent with one of the mouth openers that is provided with flat jaws, so as to 
distribute the pressure as evenly as possible, and then to insert the mouth gag 





SPECIAL INSTKi: M ENTS 218 

that swtns best suited to the proposed operation. The jaws of most of the mouth 
gags that are made at present are provided with tlat or corrugated pieces of load 
where they come in contact with tlio teeth, in order to diininiah the likelihood of 
c ipping or breaking away portions of them. Short pieces of rubber tubing 
may be slipped over the jaws so as to guard still more against slipping. 

Tongue Depressors.— Of the various tongue depn'ssors, tho.se that have offset 
handles are least in the operator’s way (Tmuck’s right- and left-handed), 
(big. 15.) 



Cheek Eetractors.— Of the check retractors, Lucr’s is an excellent one. A 
plain blunt medium sized surgical retractor answers very well. (Fig. 14.) 

Tongue Tractors.— As a tongue tractor, a loop of heavy silk passed through 
the anterior part of the tongue is the Ixjst. The after-disturbance in the tongue 
18 less than that following the application for a similar length of time of any of 
the so-called tongue forceps. 

Ton^e Porceps.— Of the tongue forceps, the light weight Collins’ is excel¬ 
lent. (Fig. 10.) 

Small blunt silver probes or fine flexible whalebone guides for use in ooer- 
ation on the ducts. 

Other Insti^ents.— Hypodermic syringes and needles; scalpels; smooth 
and mouse-toothed anatomical forceps; straight and curved scissors; blunt and 
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pointed scissors with long handles; straight and curved artery forceps; small 
mosquito artery forceps; double tenacula; blunt and sharp skin retractors; 
curved blunt ligature carriers; small trocar and cannula; needles and needle 
holders; small rubber drainage tubing; apparatus for sucking saliva and mucus 
out of the mouth during the operation. 

Instruments Where Bone Work Is Necessary.—Gigli saw; periosteal ele¬ 
vator; rongeur forceps; bone forceps; bone-cutting forceps; bone drills; bronze 
wire and wire-cutting forceps; bone curets; bone wax.^ 


METHOD OF ANESTHESIA 

Intra-oral Operations.—'Ihc following methods of anc-sthesia are recom¬ 
mended : 

a. tor short operations inside the month, such as incising a localized 
abscess, incising the nincons membrane over a sublingual calculus in the lloor of 
tho mouth, removing a .small portion of tumor from the tongue or microscopic 
examination, etc., local anesthesia with 4 to 10 per cent, novocain solution, 
cither aj)plie(l to tho mucous membrane or injected into tho mucous or sub¬ 
mucous tissue. 

b. For short operations where local anesthesia is not desirable,- general 
anesthesia through the tubes attached to one of tho mouth gags (Jansen’s, 
Gwathmcy-Fcrguson). 

c. For operations of longer duration inside the mouth, where the presence 
of 1 or more tubes in tho mouth docs not interfere with rapid and thorough 
work, intratracheal insufflation anesthesia. 

d. AVhcrc all available room inside the mouth is indispensable to the 
operator, and where the danger of the patient’s inspiring blood or mucus 
during the operation is slight or negligible, nasal ancsthcsiii through the nasal 
tubes. 

0 . Where all available room inside the mouth is indispensable to the 
operator, but where the danger of tho patient’s inspiring blood and mucus is 
great, general anesthesia thnmgh a previously made tracheotomy wound. This 
is tho preferable method in some carcinomata of the tongue and in some pharyn¬ 
geal tumors. 

Extra-oral Operations.—Tn the removal of subtnaxillary or parotid glands 
and in preliminary clearing out of the glands of the neck for carcinoma of the 
tongue, etc., nasal anesthesia is excellent. The tubes are out of the operator’s 
way and so is the anesthetist.’* 

Tn suitable cases rectal anesthesia induced by a skilled anesthetist with a 
trained assistant will prove to be of distinct help to tho operator, 

* All instruments should be sterilized, of course, before using, 

’For the technic of intratracheal and intranasal anesthesia the reader is referred to 
the article on that subject, Vol. I, Chap. III. 



PREPARATION FOR OPERATIONS 


jS17 


PBEPABATION FOR OPERATIONS 

Posture of Patient. —For short ojjcratioiis, tlie "lionil-low" position is somo- 
tiiiios of advantftf>:c. The danj'crs of iidialiiif; hliK)d and inueus arc thereby 
ininiini/cd. The congestion of the vessels, liowevcr, which occurs in this posi¬ 
tion, especially in full-bloo<lcd adnlts, interferes greatly with the acciirato 
recognition of anatomical strnctnres. For extensive •lissi'etions this posture is, 
therefore, not favored. For most of the ojM'iations on the inside of the mouth, 
the position of the patient with the heail and chest slightly elevatetl is to bo pre¬ 
ferred as giving the operator the best angle of vision. 

Prevention of Inhalation of Blood or Mucus During Intra*oraI Operations. 
—The dangers attendant nj)on this oecurri'iiee have had ninch intincnco in tho 
past on the metluKls adopted hv various operators in their intra-oral operations. 
With well-trained assistants who appreciate the iinportaiiee of keeping tho 
laryngeal way clear of all hUsal and imums, an operator may be justiticil in 
performing many of the intra-oral operations while the anesthetic is being 
given, either through the nasal tnho or through the tnhes incor[)orated in the 
mouth gags for this pnrj)ose. When the vascularity of the parts involved is 
very great, the intratracheal method of anesthesia is a safer one. 

The apparatus for aspirating saliva and hhs)dy mneiis from tho mouth 
while the operation is in jnatgress (see ^^>l. 1, Chap. Vll) introiluces an addi¬ 
tional clement of safety in intra-oral oj)crations. 

Oral Asepsis.- -llefore undertaking any tiperation on tho month, or ono 
which may involve the removal of an organ eommnnicating with that cavity, it 
is essential that the month shonhl he made as aseptic as possible. I’erfwt oral 
asepsis is at present imattainahlc. Mncli may he dom;, however, to limit tho 
number of organisms present. Carious terth harbor great nninhers of bactoria. 
They are also present between the teeth, hetw(!tai tho gums and the teeth, bo- 
tween the g\ims and the <dieeks. on the surface! «»f tln! tong\ie, in ami about tho 
tonsils, behind tin* soft palate, and in the various recesses of tho jdiaryngeal 
mucous membrane. 

First of all, tho services of a dentist slmnld ho scenre<l to eham out and fill, 
either temporarily or permanently, all areas of dental caries that can bo so 
treated. Carious teeth that are beyond repair should Ix! extracted. All sharp 
edges of teeth .should be smoothed off. All tartar should he removed from alwut 
the teeth, esiwcially at their bases. When this has been accomplished, attention 
must be directed repeatedly for several days l)efore the ofwration to the mechan¬ 
ical removal of portions of for)d that may collc(!t in the: month and of the great 
number of organisms that arc constahtly growing in the hxialities above men¬ 
tioned. The teeth should be bru-shed .3 times a day with a soft tooth brush, 
using a mild antiseptic mouth wasdi or dental paste. The upper surface of the 
tongue should be brushed or scraped. Silk floss should be passed between all 
teeth while the wash or saponified paste is still in the mouth, and finally the 
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mouth should be well rinsed with a mild solution of hydrogen peroxid (say 
equal parts of .hydrogen peroxid solution U. S. P. and lime water). If these 
procedures are followed after each meal, the number of growing bacterial 
colonies will be greatly diminished. The nostrils and pharynx may be sprayed 
3 times a day with a mild antiseptic solution such as a saturated solution of 
boric acid. If the gums are the seat of Riggs’ disease, this process should re¬ 
ceive appropriate treatment and a satisfactory condition should be secured be¬ 
fore the date of operation is set. The patient should not be in a dusty at¬ 
mosphere at any time within 24 hours of the operation. Male patients should 
be clean shaven on the day of operation. A mustache is likely not only to be 
in the operator’s way, but also to contribute to soiling the operative field. A 
few minutes before the operation the routine method previously advocated for 
cleansing the mouth should be carried out.^ 

Whore an operation is contemplated that will involve the opening of large 
tracts of cellular tissue in connection with the mouth (as in carcinoma of the 
tongue with removal of submaxillary glands and in extensive neck dissection) 
as an additional precaution the number of bacteria taken into the mouth during 
the 24 hours previous to the operation may bo lessened by restricting the food 
to such sterilized articles as boiled water for drinking purposes, toast, boiled 
eggs, boiled milk and coffee, freshly cooked fruit, etc. 

Asepsis of Skin and Subentaneons Tissues.—Before undertaking any of the 
various operations for external salivary fistula; it is important that the skin and 
subcutaneous tissues around the fistulous opening shall be brought into as good 
condition as possible. This is especially the case whore end-to-end suture of the 
divided' duct is contemplated. The excoriation of the skin and the chronic 
thickening of the subcutaneous tissues duo to the constant bathing of them by 
the salivary stream can best be removed by protecting them against the saliva 
through the application of a salvo, which should bo both waterproof and of such 
finnness that it will not perceptibly soften at the botly temperature. An oint¬ 
ment which answers this purpose admirably is made up as follows: 


Zinc oxid ointment (U. S. P.). 4 ounces 

White wax . 1 ounce 


To be heated and thoroughly mixed. 

This ointment should be heated before it is applied. The skin should be 
thoroughly dried all around the fistulous opening, and the ointment then im- 
nediately applied. The saliva will flow over this ointment without melting it. 
[n the old chronic cases it will probably require from 10 days to 2 weeks of 
»reful treatment with this salvo before the skin and subcutaneous tissues have 
■eturned to an approximately normal condition. 

‘While antiseptic substances are doubtless beneficial in the sterilisation of the oral 
lavity, irritation of the buccal mucous membrane may easily bo brought about by too strong a 
loltttion or by too vigorous brushing of the teeth. An adequate mechanical removal of the 
tacteria is of more importance than the antiseptic action of the substances used. 
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OPERATIONS ON THE SALIVARY GLANDS AND DUCTS 

CUNaENITAX. ABSENCE OF ONE OB MOBE SAXIVABT OLANDB 

Congenital absence of ono or more of tlio salivary glands docs not call for 
operative procedure. 

ABNOBMAU.Y PLACED SALIVABY GLANDS 

An abnormally plami salivary gland may give rise to an unusual swelling. 
Its removal might bo indicated on cosmetic grounds. The condition is ono of 
extreme rarity. 

The oj)eration8 for abnormally placed oriiices of salivary glands will bo de¬ 
scribed under the oj)erations for tistuhe of the salivary ducts. 


BECENT INJTTBIES TO THE SALIVABY GLANDS 

When an injjiry oe<‘urs to one of the salivary ulands on its bueeal surface, a 
resulting buccal ti.stula is (*f alight importance. ()j)erativo attention is seldom 
required at tlic time, unh'ss there is a eoinplieating hemorrliagc. I’rcssuro ap¬ 
plied in the wound is usually stillicicnt for the milder forms of hemorrhage. 
Where a’large vc.ssel is cut across or nickc'd. ami it is found impossihlc to pick 
it up in the wound, the ligation of that v(,*ssel might be eallc<l for at its point of 
entrance into the gland (as the external carotid artery where it enters the 
parotid. The.sc ligations will he found under their appropriate headings 
(Ligation of Arteries in Contiimity. t’liapter XI. Vol. 1, page If))!)). When 
a wound is inflicted on a salivary gland on its entaneous surface, the opera¬ 
tive treatment should follow the usual lines of wound tnaitment elsewhere, 
except that primary uni<ui of the overlying skin is specially to he desired on 
account of the possibility of the formation of an external salivary fistula. 
Dead spaces should n'ot be left in such a wound to collect saliva and pre¬ 
dispose to fistula. After apj)ropriate closure of the wound, the jaw should 
be immobilized during the healing pr»)ces8. Fluid food should be given through 
a tube. 


BECENT INJDBIES TO THE SALIVABY DDOTB 

An injury inflicted to one of the salivary ducts on its oral side, resulting in 
the formation of a salivary fistula iti the mouth, does not call for special oper¬ 
ative interference, for the exact location in the mouth of the opening of any 
of the salivary ducts does not seem to be of importance. 

An injury inflicted on one of the .salivary ducts on its cutaneous surface, 
which results immediately in an external salivary fistula, may call for operative 
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interference. The divided ends of the ducts should, if possible, be coapted and 
sutured with fine chromicized catgut, the stitches not penetrating the duct 
lumen, however, for fear of subsequent calculus fonnation. The jaw should be 
immobilized and the patient fed through a tube. If, in such a wound, the 
mucous membrane of the cheek also has been opened, as in a penetrating stab 
wound, the wound in the mucous membrane may be left partially open, while 
the skin is carefully sutured, so that in the event of the duct not uniting, the 
saliva may be discharged into the mouth through the mucous wound. Should 
an external fistula form, which docs not close as the wound heals, an appropriate 
operation will have to be performed. This condition is found usually only in 
wounds of the parotid duct. Tin; operative procedures indicated will be de¬ 
scribed under Fistula) of the Salivary Ducts. 


BEMOVAL OF FOBEION BODIES IN SAUVABY DUCTS 

If protruding from the orifices of the ducts, foreign bodies, such as bristles, 
fish-bones, hard particles of food, etc., may be seized with forceps and with¬ 
drawn. When imbctlded in the duct beyond its orifice, an attemj)t may be made 
to milk the object back along the duct. This procedure, however, is usually 
unsuccessful, and the duct has to be opened for the removal of the foreign body. 
The appropriate operations for incising the various ducts are described under 
Removal of Calculus of the Salivary Ducts. 


ACUTE rNFEOTIONS OF THE SAUrVABY OLANDS 

1. Sublingnial Gland.—Acute purulent infection of the sublingual gland 
alone is rarely met with. A few cases, however, have l)ceu described. The 
abscess should be incised through the mouth in the long axis of the gland, and 
the wound either left wide open or preferably lightly packed with gauze for 
from 24 to hours. After this, hourly rinsing with a mild antiseptic solution, 
such as saturated boric acid solution, Avill promote prompt healing. 

2. Submaxillary Gland. Acute purulent infection of the snbmaxillary 
gland rcipiircs prompt incision on account of the tendency of the inflammatory 
prpeess to rapidly affect the cclhilar tissues of the neck. If unrelieved, edema 
of the glottis may supervene, necessitating prompt tracheotomy. A very liberal 
incision should be made from the cutaneous surface well into the substance of 
the gland, parallel to and just below the ramus of the jaw, avoiding, if possible, 
the facial artery at the posterior edge of the gland. Should the facial artery- be 
out, it is a mistake to pack the wound tightly to stop the bleeding. The divided 
rads should be ligated. The deep fascia should be divided to the full extent of 
the incision, thus relieving pressure. The wound should be very lightly packed. 
Should the presence of a foreign body in the gland or in the duct be suspected, 
careful search should be made for it. (Fig. 17.) 

3. Parotid Gland.— Acute secondary suppurative infections of the parotid 
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gland are not uncommon. The pus is usnallv deep in tlm salivary portion of 
the gland or in the lymphatic gland situated within the parotid. Incision is 
made over the most prominent part of the brawny area in tlic same lino aa that 
of the facial nerve fibers. The capsule of tbo gland is divided to the full extent 
of the wound in order to ivlicvo the pressure. Incision should lie made at an 
early date to prevent the spread of the inHaininatory pna-css to the dwp internal 
part of the parotid, which reaches almost to the pharyngeal wall. If this deep 



Fiu. 17 .—Incision for Aimi tss of .Si;b- Fio. 1H.—Incision for Farotiii Abbcicsb. 

UAXILLARy Ul.ANU. 


portion of the parotid becomes infected, the process may extend rapidly to the 
cellular tissue of the neck, owing to the ub.sencc of any dense limiting membrane 
to the gland in this locality. ( Fig. IS.) 

An abscess may rupture into the auditory canal or the pus may burrow- 
down into the mediastinum or upward, causing thromhosis of the intenial jugu¬ 
lar vein and of the lateral sinus, with intracranial sepsis. 


OHBONIO IMFECTI0M8 OF THE SALIVABY QLAHDB 

The removal of the sublingual or submaxillary gland is at times indicated 
for a chronic inflammatory process (KuetneFs disease) which goes on to the 
production of connective tissue with minute abscesses scattered through the 
gland. The removal of these glands is described under Removal of Sublingual 
or Submaxillary Gland with (^alculus. 

The removal of the sublingual, submaxillary, or parotid glands may also be 
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* 

required for chronic cnIa,^gemont interfering with function in the se^lled 
Mikulicz’ disease or syndrome. 

BEMOVAL OF CALOTJLtJS OF THE SAUVABY OLANES OB EXTOTS 

Removai, of Cai.ciii.us of SunT.iNflCAi. Gland on Sublinqual Duct 

1. BemoTal of the Calculus Through the Mouth by Simple Incision of the 
Oland or Duct over the Calculus.—This operation is suitable for a calculus in 
the sublingual duet, or in the sublingual gland where the calculus is not firmly 
imbedded in the gland tissue. (If firmly imbedded in the gland tissues, it is 
best to remove the gland itself with the calculus.) The lingual nerve, a branch 
of the inferior maxillary division of the fifth nerve, runs on the median side 
of the sublingual gland. The instruments to be used arc: mouth gag, scalpel, 
artery clamps, scissors, blunt forceps, hypodermic syringe. 

After novocainizing (4 per cent, solution) the portion of the gland directly 
over the calculus, a straight incision is made in the long axis of the gland over 
and down to the calculus, which is then seized with blunt forceps and extracted, 
whole if possible. Illecding points are tied with plain catgut. The wound is 
left open. Injury to the lingual nerve should be avoided. It may be followed 
by loss of sensation of the anterior half of that side of the tongue. If the gland 
substance be left in a ragged condition, a re-formation of the calculus may 
occur. 

2. Removal of Calculus in the Sublingual Oland Through the Mouth, Together 
with the Sublingual Oland.—^When a sublingual calculus is firmly imbedded in 
the gland tissue, it is best to remove it with the gland. The sublingual gland 
rests on the mylohyoid muscle. To its median side arc the lingual nerve and 
the duct of the submaxillary gland (Wharton’s). Uehind, the gland is in rela¬ 
tion with the deep part of the submaxillary gland. General anesthesia is used 
through the nasal tubes. I'lie instruments to be used arc: mouth gag, scalpel, 
•curved blunt scissors, artery clamps, double tenacula for holding up the gland, 
a square napkin of gauze for the assistant to grasp the tongue and hold it over 
to the opposite side, the salivary suction apparatus, if desired. 

While the tongue is held over to the opposite side, the mucous membrane 
is divided in the long axis of the gland and peeled back by blunt dissection, ex¬ 
posing the gland, which is seized and held up by a double tenaculum. The as¬ 
sistant pushes up the floor of the mouth directly under the gland, and the gland 
with the contained calculus is enucleated from its bed with the curved sbisaors. 
Care is to bo taken not to in jure the lingual nerve on the median side of the 
gland and Wharton’s duct. The mucous membrane of the mouth is left to fall 
into the hole made by the removal of the gland. Frequent use should be made 
postoperatively of a mild mouth wash. If the lingiial nerve is injured, loss of 
sensation of the anterior half of the tongue on that side may result. If 
Wharton’s duct is injured, there will probably bo no permanent ill effect. If 
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the dissection is a blunt one, the division iK'liiinl between the sublingual _iuid 
subtnaxillary gland would bo iwognizod. If n portion of the snbinaxillary 
should be inadvertently removed with the sublingual, it is probable that no 
permanent bad effect will be noticed. S\ibse(]ucnt eollulitia of the floor of the 
mouth is best avoided by leaving tbe wound open. The lo.sa of the sublingual 
gland seems to exert no nppiwiabh! intluenee on salivary digestion. 


Removal op Calcult's of Si’iimaxillaky Oi.anh ok SrnMAXiLLARY Duct 

Removal of Calcalus of Submaxillary Wharton's Duct.—Tbe suporfleial 
position of the aubmaxillarv duct j)ermits of tbe removal of a calculus imbedded 
in it though the mouth. The duet is alnuit 2 in. long, and its walls are quite 
thin. The duct is crossed by the lingual nerve at tbe anterior border of the 
hyoglossus muscle, usually close to tbe anterior border of the submaxillary 
gland. Tbe instniments used are: scalpel, artery elain]>s, seissors, mouse- 
toothed forceps, hypodermic syringe. I'lider lo<*al anesthesia (4 per cent, 
novocain), an incision directly over the calculus is made in the h»ng axis of tho 
duet, to prevent injury to tbe lingual nerve. Tbe calculus is seized with the 
forceps and extracted. The wound is left open. 

Removal of Calculus of Submaxillary Gland Through the Mouth.—I'his op¬ 
eration is not to be atlvised unless tbe stone is very superficial. This is unusual. 
The superficial calculi are usually bH-atcd in Wbarton’s duct. 

Removal of Submaxillary Gland with Contained Calculus Through the Month. 
—This ojieration is not considered safe on ac«’ount of the <le])tb of the gland, 
the dangers of wounding tlu- facial artery below, and tbe lingual and hypoglossal 
nerves, whoso ItM'ation is apt to be obscured by capillary oozing. 

Removal of Calculus of Submaxillary Gland Through the External Route. 
—The removal of tbe calculus alone, without tho gland, through this route, 
while feasible, is not to bo preferred unless there arc bx-al or general conditions 
to contra-indicate a more extensive operation. Whore there is associated abscess 
or pundent infection of the cellular tissue in’ the subinaxillnry triangle, or' 
where rapid removal of the ealculus and thorough drainage of the submaxillary 
region are required, this operation is indicated. The ))OHition of the facial 
artery at the posterior part of the gland and of the lingual and hypoglossal 
nerves is to Ik* kept in mind. 'I’he instruments recpiired are; mouth gag, 
scalpel, artery forceps, sharp and blunt retractors, scissors, blunt forceps to 
seize calculus, sharp spoon. Ceiu'ral anesthesia through nasal ttibe is indicated. 

Incision is made over the most prominent part of the infected mass in the 
submaxillary triangle, and decpeiusl until tho gland is reached. With the 
mouth gag in position, the assistant depresses tho submaxillary gland from the 
mouth, and the operator incises the gland directly over tho calculus, which is 
then grasped by blunt forceps and delivered. Any necrotic gland tissue is 
curetted out by spoon. All the tissues are left open to drain, the operator hav¬ 
ing satisfied himself that the incision is stifiiciently ample for adequate drainage. 
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Thg incision may be further extended into the cellular tissue‘of the neck if 
greater relief from tension be desired. Insufficient relief of tension may be fol¬ 
lowed by the spread of the cellulitis to the region of the glottis, necessitating 
tracheotomy later. An external salivary fistula may form. Ro-forniation of 
the calculus is not unlikely, unless the submaxillary gland is so necrotic that 
complete destruction of the gland tissue occurs. 

Bemoval of Calculhs of Submaxillary Gland, Together with the Gland, by Ex¬ 
ternal Bonte. —A calculus iinheddod in the gland tissue, uot associated with ab¬ 
scess or cellulitis in the subinaxillary triangle, should be removed together with 
the gland. The position of the facial artery, at the posterior edge of the gland, 
and of the lingual and hypoglossal nerves, is to bo kept in mind. The gland has 
a deep process which extends forward and inward above the mylohyoid muscle. 
The instruments to be used are: mouth gag, scalpel, retractors, ti.ssuc forceps, 
scissors, artery clamps, double tenacula, needle holders and needles. General 
anesthesia through nasal tubes is indicated. 

An incision is made parallel to the lower border of the jaw and directly 
below it, corresponding to the length of the subinaxillary gland. The tissues are 
divided down to the gland. The mouth gag is inserted and froin the mouth the 
assistant pushes down the gland toward the operator. 'I'he gland, with con¬ 
tained calculus, is lifted up by a double tenaculum, and by blunt dissection the 
mass is gradually enucleated ; its relation with the mylohyoid, styloglossus, and 
hyoglossus muscles, and with the facial artery posteriorly, being recognized. 
Wharton’s duct is divided at its commencement and left in the wound. The 
mucous meinbraue of the Ihair of the mouth should not bo broken into. A rub¬ 
ber tissue drain is left in the wound. 

Rkmoval ok Calcumts of tiik Parotid Gdand or Parotid Duct’ 

Bemoval of Calculus Imbedded in the Buccal Portion of the Parotid Duct. 
—The buccal portion of the parotid duct is from to Yi in. long. It is the 
portion which extends from the edge of the masseter muscle, through the bucci¬ 
nator, to the’ opening on the buccal surface of the cheek opjiosite the second 
upper molar tooth. 

The instruments required are: appropriate mouth gag, cheek retractor, 
scalpel, artery clamps, tissue forceps, hypodermic syringe, and needles. Local 
anesthesia (4 per cent, novocain solution) is employed. 

Counter-pressure being made on the outside of the cheek, the anesthetic is 
injected into the buccal tissues directly over the calculus and the incision made 
in the long axis of the duct onto the calculus, which is then extracted. The 
wound is left wide open. If an internal salivary fistula forms at the site of 
incision, it is of no consequence. A mild antiseptic mouth wash should be used 
every 2 hours until healing is well under way. 

Bemoval of Calcalus Imbedded in the Hasseterio Portion of the Parotid Duet. 
—The masseteric portion of the duct, which runs from the anterior edge of the 
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parotid gland, lying on the mnssctcr muscle, as fur as its anterior edge, ia about' 
1^/j in. long. In its posterior portion it receives tlic duct of the accessory 
parotid gland. The course of the duct corresponds a|i]>roxiuiatcly to the middle 
third of a line drawn between the lower portion of tlie external auditory incutua 
and the middle of the upper lip. The duct wall is thick. Its diameter is alxiut 

in. It has branches of the facial nerve both ladow and above it. Above it is 
the transverse facial artery. 

The instruments required are; ’.scalpel, scissors, moscpiito artery forceps, 
fine tissue forcep.s, small sharj) retractors, line curved needles, and needle holder. 
Local anesthesia (4 to 10 per cent. novtHaiin solution') or general anesthesia 
through nasal tubes may be cm]>Ioved. 

Incision is made in tbc line of the duct through the skin and superficial 
fascia and through the duct wall onto tlie calculus, which is then seized with 
forceps and witlidrawn. 'I’lu' pn*sen<‘e of any stricture in the ])roximal or dis¬ 
tant jtart of the duct should lx; a.scertained. If pr«*scnt. it sboidd be dilated by 
the introduction of ]»robes of increasing calilx'r. 'I'bc' edges of tlu' divide<l duet 
should be accurately coapted with fine cbroinieizcd catgut sutures, which do not 
penetrate th(‘ lumen. 'I'lu* skin and superticiid fa>!<Ma sboidil be brought together 
and sutured for ])rimary union. 'I'lie jaw' shoidd be immobilized ftw srweral days 
to promote |)riniary union of tlu; skin. Food should be given through a tube. 
Inaccurate coaptation of tlm divided edges of tlu* duct or faulty union from 
necrotic edges may result in the formation of an external salivary fistula. 
Shouhl this oe<*ur, siifiicient time should be giv<*n for wound contraction in the 
hope that the fistula will gradually clo.se. before resorting to a jdastie operation. 

Bemoval of Calculus Imbedded in the Glandular Portion of the Parotid Duot. 
—Calculi sifu:itcd in tlu* glandular f)art of the parotid duct ar«! removcid in the 
same way as those situatt*d in tlu* inass(*t(*ric ])orlion, excejtt that the gland tis¬ 
sue is divid(*d over tlu* duct befor<* tlu* duct is inci.s<*d. After the <*al(*ulus is re¬ 
moved, the distal part of the duet sboubl be* probed for strictun*. The edges of 
the incision in the duct an* similarly sutured, and tlu* gland tissue over it ap- 
proximate<l by deep sutures to prevent; the formation of d(*a<l spaces in which 
salivary puddles may form. 'I'he overlying skin is accuratedy stitured for pri¬ 
mary union. 

Bemoval of Calculus in Parotid Oland.—Hero the removal of the calculus 
alone is indicated on account of the facial nerve filaments that perforate the 
parotid. General anesthesia is used through the nasal tubes. The instruments 
used are: scalpel, artery clamps, probe, scissors, small sharp retractors, tissue 
forceps, needles and needle holder. 

The skin incision is ma<lc parallel to the cour.se of the facial nerve fibers 
over the calculus. It is deepened through the gland until the calculus is ex¬ 
posed. The calculus is removed with forceps. If firmly imbedded, a little of 
the surrounding parotid tissue had best be removed by a clf*an scalpel dissection. 
Unless there has been some inflammatory involvement of the parotid, the wound 
may be closed without drainage,, care being taken that no i)rx!kets are left for 
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galivary puddles. Accurate skin apposition should be made in the hope of ob¬ 
taining primary union and avoiding an external salivary fistula. The after^ 
treatment should be as previously stated for a calculus in the glandular part of 
the duct. 


BEMOVAI. OF OTSTS OF THE 8ALIVABY OI.Ain)S OB DTTOTS 

Bemoval of Cysts of Sublingual Gland or Duct— A cyst of the sublingual 
gland or of one of its ducts (one of the forms of the so-called “ranula”) may be 
treated through the mouth in 1 of 3 ways: (a) By simple incision through the 
most prominent part of the cyst, after the local application of novocain solution 
to it. This will be curative in only a very small percentage of the cases, (b) 
By removal of the upper wall of the cyst by trimming away the loose epithelium 
after the incision of the cyst. This will give a somewhat greater percentage of 
cures than the first method, (c) By blunt dissection and removal of the cyst 
wall. In this method general anesthesia through nasal tubes is preferable. 
This procedure should be curative. 

Eemoval of Csrsts of Submaxillary Gland or Duct. —A submaxillary ranula 
that bulges into the mouth may be treated by removal of that part of the cyst 
wall which projects into the oral cavity, followed by the suturing of the raw 
edge to the raucous membrane directly around it, and by cauterization of the 
remaining base of the cyst, all under local anesthesia. Should the condition 
recur, the removal of the submaxillary gland through the external route should 
be carried out (sec page 224). A cyst of the submaxillary gland which bulges 
externally should bo ejiuclcatcd by the external route. Freedom from recur¬ 
rence, however, can only bo assured by the removal of the gland together with 
the cyst as already described. 

Bemoval of Cysts of Parotid Gland. —(lysts of the parotid are usually com¬ 
ponent parts of tumors of the parotid. Their operative removal is described 
under removal of the parotid. .The removal of an ccchinococcus cyst should be 
carried out along the lines laid down for the Enucleation of Benign Tumors of 
the Parotid. , 

BEMOVAI. OF TT7MOBB OF THE SAUVABY OLAHBS 

Rbmovai. of Tumors of tjie Sublingual Gland 

Primary tumors of the sublingual gland proper arc rare. When the sub¬ 
lingual gland is affected by tumor growth, it is usually by secondary extension 
from a malignant tumor of the tongue or floor of the mouth and the removal is 
made with the original growth. For the removal of a benign tumor of the sub¬ 
lingual gland, see Removal of Sublingiral Gland with Calculus. 

Rxmoval of Tumors of the Submaxillary Gland 

The tumor is removed with tlie submaxillary gland (see Removal of Sub- 
inaxillary Gland with Calculus). 
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Removai, of Tumors of the Parotid Geakd 

1. Entiiileation of Benign Tnmon.—Tlip instniiiioiits rp(|uircd are: scal¬ 
pel, artery forceps, tissue forceps, sharp and hhint retractors, straight and 
curved scissors, probe, ligature carriers, needles and nccdlo holder. General 
anesthesia is used. 

When the tumor is of small or moderate size, incision is made over its most 
prominent part in the line of the facial nerve fibers. When the capsule is 
reached, it is separated from the surrounding glandular tissue by blunt dissec¬ 
tion. Fairly free bleeding must be ex¬ 
pected. Each bleeding point must be 
separately caught with mosquito clamps 
and later tied with fine plain catgut, 
oozing to bo controlled by hot pail pres¬ 
sure. AVhen the tmnor is enucleated, it 
is important to spend some time in secur¬ 
ing a dry field. The neighboring parotid 
tissue crowding into the hole left by the 
removal of the tumor will obliterate it to 
a marked degree. It is not advisable to 
put approximating sutures through the 
gland tissue or into its capsule. When 
hemostasis is satisfactory, the skin edges, 
together with the sulicutaneons fatty tis¬ 
sue, are carefully approximated with fine 
black silk sutures and provision made in 
bandaging for moderately firm pressure 
over the wound, thus diminishing the 
probability of the formation of an intra- 
glandular blood-clot and later of a sali¬ 
vary fi.stnla. The akin sutures had best Im» left in, if possible, for 8 to 10 days, 
and light pressure with bandage kept up for another week. A 8ul)cuticular 
suture may lx; used, but it is important to bring the whole of the subcutaneous 
fatty layer in apposition over the wound in the gland. 1'hc escape of a few 
drops of saliva between the stitches in the first few dressings does not neces¬ 
sarily indicate the establishment of a salivary fistula. 

For large benign tumors, owing to the fact that they often grow downward 
and outward, a curved flap incision is advantageously used, starting a little 
anterior to the lobule of the car and following the posterior and inferior borders 
of the ascending and horizontal ramus of the jaw. On reflecting such a flop 
on to the cheek, the skin and subcutaneous fatty layers alone are dissected up, 
leaving the facial nerve fibers on the parotid or on the growth.. The capsule of 
the tumor is then located and, by hlunt dissection, the parotid gland tissue is 
pushed away from it, careful hemostasis being followed out as previously stated. 
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Judicious use may bo made hero of that valuable method of dissection in which, 
after getting the separation well under way in one place, and the capillary ooz¬ 
ing in that part controlled by pad pressurej an adjoining part of the tumor is 
similarly attacked, return being made in a few minutes to the first area, where 
the field will bo found comparatively dry and ready for deeper dissection. In 
this way the outlining dissection will proceed without waste of time, the smaller 
vessels being clamped and tied as seen. The deep part is thus left for the last, 
where, with an open wound and the tumor mass held to one side, the deep vessels 
can most clearly be recognized and dealt with. Where the facial nerve fibers 
can be rccoguizcd running directly over the capsule of the tumor, they can bo 
lifted up with some surrounding cellular tissue to prevent the bruising of their 
nutrient vessels, or gently pushed out of the way upward and toward the base 
of the flap. If, after careful hemostasis, any dead spaces are found, they should 
bo drained, preferably by small pieces of rubber tissue lightly smeared with 
sterile white vaselin. The skin flaps arc to be sutured together with the sub¬ 
cutaneous tissue, avoiding the facial nerve fibers. (Fig. H).) 

The method in which the tumor is first split open and removed, without 
its capsule, is not to be recommcmled. The removal of the capsule, which 
has then to be undertaken, is apt to be associated with much freer bleed¬ 
ing, apparently from the venous engorgement that follows relief from 
pressure. 

2. Complete Bemoval of the Parotid Oland for Malignant Tumors.—The paro¬ 
tid is somewhat saddle-shaped astride the posterior edge of the ascending ramus 
of the lower jaw, the external part being spread out over the massetcr muscle, 
the internal, somewhat wedge-shaped, reaching almost to the mucous membrano 
of the pharynx. The superficial part is covered by the unyielding deep cervical 
fa.scia. The internal part has a very thin covering. lA'inphatic glands are situ¬ 
ated on the parotid as well as in the substance of the gland and along the ex¬ 
ternal carotid artery during its course through the parotid. During the extra- 
capsular removal of the parotid gland the following structures will be divided: 
The external carotid artery, branches of the posterior auricular artery to the 
parotid, tho superficial temporal artery and its branch, the transverse facial, 
the temporal and internal maxillary veins, the posterior auricular vein, the ex¬ 
ternal jugular vein, branches of the facial nerve and branches of the great 
atiricular and auriculotemporal nerves. Following this operation, therefore, we 
would have paralysis of the buccinatoi*, orbicularis oris, the muscles of the lower 
lip and chin, the orbicularis i)alpcbrarum, the levator labii superioris ct anguli 
oris, tho levator labii su])erioria nhecpie nasi, tho small muscles of the nose, the 
frontal part of the occipitofrontalis, and tho corrugator supercilii muscle; also 
anesthesia of the skin over the parotid and to a certain degree of the skin over 
the temporal region. As a result of this, we have to tell the patient suffering 
fronj a malignant neoplasm of the parotid that the proper removal of the growth 
will be followed by paralysis of half of the face and by a certain amount of 
numbness of the skin as well. 
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Tho inatruineiits to be used are: scalpel, nrterv forceps, swissors, retractors, 
aneurysm needle, tissue forceps, iicc<llc holder, iici'dics, and probe. 

Parotid tumors, even of moderate .size, stretch out and distort the overlying 
*8hin to such a degree that, unless allowauce for llap retraction be inado in the 
placing of the skin incision, the operator may liud at the completion of the op¬ 
eration that tho flap edges come together in a difl'erent line from that desired. 
The proper incision for any given case will <lc|)cnd somewhat, therefore, on tho 
relative size of the various portions of the tumor which is to Ih‘ removed. In a 
general way the center of such an in¬ 
cision or the center of the flap, if a 
trap-door incision bo used, should cor¬ 
respond closely to that part of the 
wound where the deepest dissection has 
to be carried out. If the tumor is one 
that has become adherent to tho skin, 
the wide removal of .such adherent por¬ 
tion together with the tumor is indi¬ 
cated. The least disfiguring of the vari¬ 
ous skin incisions, when it can con¬ 
veniently bo used, is the one starting 
from a point a little anterior to the 
auditory meatus and curving down¬ 
ward, parallel to and a little back of the 
posterior and inferior edges of the as¬ 
cending and horizontal ramus of the 
jaw. Other incisions of marked a<lapt 
ability are: (a) A Y-shaped incision 
beginning one inch in front of and a 
little above the external auditory 
meatus, and cotitinning downward to the angle of the jaw, prolonged then still 
further downward along the anterior edge of the sternomastoid for from i3 to 
3 in.; tho other end of the V being an incision from a point just posterior to 
the mastoid process to meet the previous incision at the angle of the jaw. When 
the flaps of this incision are dissected back and retracteil, excellent access is 
secured to the deep part of the parotid gland where the external carotid artery 
pierces it, and to its deep tongne-like pr(x;es8, which extends almost to tho 
pharyngeal mucous membrane. It likewise alfords g<K)d access to the deep 
cervical glands, (b) A T-shapcil incision, the vertical part Injing in front of 
the car, the horizontal part running forward a variable distance from the center 
of the vertical portion. (Figs. 20 and 21.) 

The skin and superficial fasrda arc rcflecte<l down tf> the parotid fascia. Tho 
anterior part of the gland ami tumor is freed from the underlying rnasseter, all 
vessels being divided between clamps. Stenson’s duct is s«!vercd anteriorly, and 
a clamp left on the tumor side of the duct to prevent the possible escape of 
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broken-down tumor tissues through it into the wound. With the anterior part 
of the gland well lifted up, a clean dissection of the lower part is facilitated," 
This is continued below until the area of separation between the parotid and 
Bubmaxillary glands is reached, the stylomandibular ligament separating the 
two at this point. Dry gauze is now introduced to check oozing, and return is 
made to the upper part of the wound where, after dividing the superficial tem¬ 
poral vessels, the parotid is freed under the lobule of the ear and back as far 
as the stemomastoid muscle. The parotid fascia, which, as one of the leaves of 
tho deep cervical fascia, is continued over the stemomastoid, is dissected up 

from the anterior surface of the muscle 
a short distance, so that the muscle 
belly may bo retracted backward. This 
will give a good exposure at tho deep 
part of tho parotid. Pct\irning now to 
the lower part of tlie wound, the paro¬ 
tid is lifted well up and the external 
carotid artery is sought for. It is di¬ 
vided between ligatures at tho point 
wlicro it emerges from under the pos¬ 
terior belly of the digastric and the 
stylohyoid muscle. Klcvating the 
gland still further, it is dissected up 
and freed from the stylomandibular 
ligament, the styloid jiroccss and the 
styloid group of muscles, and posterior¬ 
ly from under the stemomastoid muscle 
and mastoid process of the temporal 
bone. The remaining portion of the 
Fio. Hbmovxl of carefully freed by blunt 

dissection from tho internal carotid 
artery, internal jugular vein, and pneumogastric and glo.ssopharyngeal nerves, 
and from the tcmporomaxillary joint above. Caro should also be taken not to 
open into tho pharynx during the removal of the deep part of the tumor. 
Should any secondarily enlarged cervical glands be palpable, they should, if the 
patient’s condition then warrants it, be removed at the same time. Tho prolong¬ 
ation downward of tho vertical arm of the Y skin incision above described will 
I facilitate this part of tho operation. A small rubber tissue and gauze cigarette 
■ drain should be placed in the deep part of the wotind and brought out in the 
}p^r part of the incision. 

' / -' Owing to the diflSculties attendant upon the cfHnplete removal of the parotid 
gland, from the fact that the deep process of the gland is overlapped by the 
ascending ramus of tho jaw, portions of tho malignant tissue may easily escape 
detection. Zarraga proposes the following method of removal of the parotid 
together with the ascending ramus of the jaw in one piece; 
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Through a trapdoor incision, tho ascending ramus is separated from the 
horizontal with tho Gigli saw. The ascending ramus is then rotated upward and 
outward, still adherent to the parotid, and the vascular connections of tho gland 
ligated. The gland is then dissected free from all other attachments and re¬ 
moved together with all of the ascending ramus. 

While this method offers distinct advantages in the cases whore the bone is 
secondarily involved, the resulting functional disability should be carefully cx>n- 
sidered; also the likelihood of a rapid rccurrt'iicc of any growth which has 
proceeded to such an extent that this operation would .seem to bo iudicnte<l. 

In order to secure a l)ottor exposure of the deep part of tlu; gland Fauro 
recommends tho removal of a portion of the posterior eilge of tho ascending 
ramus of the jaw, about 1 cm. wide, fron> tho base of tho condylar process to tho 
angle of the jaw. The weakening of tho jaw is slight. 

FISTtn.^ OF SALIVASY OLAKDS OB OUOTB 

Fistiti..!-: ok tiik Srui.ixtif\ i, (Ji.ano ok Diu'T 

Fistula* of the sublingual gland or duet which open into the mouth «>ali for 
no operative treatment. 

Fistula' of tho std)lingual glands or ducts opening externally are rare. A 
removal of the sublingual gland thnuigh the nioutb would be tho operation of 
choice. (See llemoval of Calculus of Sublingual Gland.) 

Fistul.k of tiik Srn.MAXii.i.ARY Gr,ANi» OB Duot 

A fistula of tho submaxillary gland which opens into tho mouth calls for no 
operative proeetlure. -\ fistula of the subniaxillnry gland or duet which opens 
externally had beat be treated by the removal of the subiuaxillary glatul by tho 
external route. (See Removal of Calculus of tho Submaxillary Gland.) 

FisTiir,.K OF TIIK Parotid Duct 

Operations for Fistnln of the Buccal Portion of the Parotid Dnot. 

—INTERNAL FI8TUL.® OP THE BUCCAL PORTION OF THE PAROTID DtICT. 
—These fistuhe <lo not call for operative interference unless tho mouth of tho 
fistula becomes obstructed. In this case the division of the obstructing tissue is 
1^1 that is indicated. 

EXTERNAL PISTULjE OP THE BUCCAL PORTION OF THE PAROTID DUCT 
(anterior to the masseter muscle) may be treated in one of several ways: 

1. Exd-to-ewd Sutuee of the Duct after Excision of tub Fmtuia.— 
This operation, while feasible in certain cases, presents no advantages over the 
less complicated ones to be next described. It also entails a cutaneous incision 
in the check, which some of the other methods avoid. It is not recommended. 
Should it be used, however, a good result will be more certain if the opening of 
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tion is with tho aid of heavy silk li^iature, about 8 in. Ion;?, tlircaded with a 
straight needle at both ends. One lu'edlo i.s passed into the (»peninfi of tho ex¬ 
ternal fistula and through the cheek tissues in a slightly forward dire<’tiou. Be¬ 
fore passing this needle entirely through, the oilier one is jiasseil similarly into 
tho opening of the external fistula, hut in a backward direction. 'Phis will in¬ 
clude a somewhat .wedge-shaped piwo of tissue between tho 2 neeilles. The 
needles arc then pulled out through the mouth and the ligature tightly tie<l. 
After the included ti.ssuc has necro.sed into the mouth, the ojiening of the ex¬ 
ternal ti.stnhi on the cheek is frc'shened and the skin (>dg(*s suturi'd. ( h'ig. 22.1 

4. K.vi'K.m \n’.s ()i’ku.\tio.\.- 'Phis opm'ation, like the two prcH'i'ding, con¬ 
verts an external into an internal fistula. In this method a small ruhlK*r tube, 
about 3 mm. in thickness, is passed into the mouth through an opening mad<! by 
pushing a trocar through the tissues of the cheek from the external fistula. Tho 
rubber tube is retained until epitheliali/ation of tin; tract is considc'red to bo well 
under way (2 to weeks), wlnm it is withdrawn. 'Phe ojiening of the exti'rnal 
fistula is then freshened, and its edge united by siitun*. (Instead of the rubber 
tubing, a heavy silk cord may be used.) 4'he nihher tubing may In; jirevcuitoil. 
fr<>m sli])f»ing in or out In- fastening a small salVly-jtin in the outi'r opening, 
and jilaeing sterile adhesive* jilaster over this to ke'ep it attaehed t«» the skin of 
tin; <-heek. ( Kig. 21.) 

Operations for Fistula of the Parotid Duct in the Masseteric Portion. 'Pho 
length of tin* masseteric iiortion of tin- parotid is about in., lying on tho 
iTiasseter muscle from the anterior edge of the gland to the point where the 
duet di|)s Ihrnngh the bin’einafitr mnseh*. 

1. KM) TO KM) SlfTKUK OK TIIK KKK.SII K.\KI) K.NDH OK TIIK DUCT. -T h O 
cii’iitrieial tissm* about tin* fisinia opening is carefully diss's-ted away, the proxi¬ 
mal and distal ends lu-ing re<*ogiii/.erl in the wound. ’Phey are united with fine 
chromici/ed eatgnt sntun’s which do not penetrate the lumen. The skin and 
superficial fascia are closely united ov(>r the <luct suture, and the jaw im- 
mobili/.t'd. 'Phe jiatieiit is feil through a tube. In a favorableea.se where there 
is no ob.>.truetion to the terminal j)art of the duct, miion may he <;xp«*<-te<l, or if 
slight leakage only resiilts, gradual cdo.'-urc will ensue. Should th(>re bo ob¬ 
struction in the terminal part of the duet, the obstruction should l)o dilated with 
gcaduated probes before tho duct ends are sutured. 

2. SUTURK OP DIVIDED END.S OK THE DTIPT AKTKK MOHILIZATION OF 
THE DISTAL PORTIO.V OF THE DUCT (NICOLADOM). After freshening the 
divided ends of the duct, as previously descrilKid, the distal part of the duet is 
dissected free through an external incision as far as the caruncle. A crescentic 
incision through the mucous membrane just anterior to the caruncle will permit 
of the displacement backAvard of the outlet of tho duet for about 1.6 cm., thus 
relieving the tension on the end-to-end suture line. (Fig. 2.'*.) 

3. VON LANGENBECK 'S METHOD. —Tf th. fistula is not too close to the par¬ 
otid gland, permitting the mobilization of sufficient length of parotid duct, 
the method of von Langenbcck, previously described, may be selected and the 
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duct passed through a generous opening made in tlic niassctcr muscle, either by 
separating its fibers or dividing tlicm transversely. If the anterior edg6 of the 
ascending ramus is in the way, it may be guttered to the depth desired. The 
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opening of the duct will then he located just in front of the anicrior pillar of 
the fauces. ( Fig. ‘Jo.) 

4. BRAUN’S OPKRATION. -In this operation a new salivary duct is con¬ 
structed lined with nuieous ineinhrane fashioned from the mucous membrane of 
the cheek, as follows: 



Fio. 2fi.— VON Lanoknukck's Opekation. Duct p.-wsed through masseter muscle. 

The fistula is dissected free from the subcutaneous ti.ssucs and an incision 
made in the cheek, running forwanl parallel to the facial nerve fibers and 
about 2 in. long. After retracting the skin and subcutaneous tissues, the an¬ 
terior edge of the masseter is sought for. The etlgo will be the base of a 
quadrilateral (lap of mucous membrane,- about 1'^ in. long by in. wide, 
which is made by incising the mucotts and submucous tissues into the mouth. 
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After (Ict&cliiiiciit^ tlic Ihip is tuviKsl hack o\’cr the anterior of tlu' luiissotor 
iiud coiivcitcd into a tube h_v iiiiitiii^ tlio njij)cr and lower edj^es wifli ehroini- 
cized catf?\U, tlie imieons nieinhrane heinji turned inside. The openini' of tin* 
fisUUa, which has previonslv he»*n di.sseeted out. is iiivaainaled into the free end 
of the new tube and there retained hv ehr<iniici/.ed eatent sntnre.s, whieh <lo not 
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Fio. 27 —Incision and Vahiouh Stkps in Braun’s Oi-kbation. 
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Fio. 27. —Incisio.v and Vakioi'h Stki-h in Hraun'h Opbration.— Continued 

penetrate* its lumen. 'I'lie skin ell-re's are hrmi^-lit ace-iiratejly lo-retlier for pri- 
rnarv union, and tin* nineons inemltrane wound in tlie ni-mlli le-ft to p;ranu1nto. 
If it is found tliat the ilaji lias heen e-.ut a little too short, the anterior edf^c of 
the masseter ean lie trinnne-l away to permit h-n-rtheninfr of the Hap, and if 
necessary, a jiortion of the anterior c*df^e of the* aseenditif' ramus ean alse) be 
remeiveel feu- the same purpose*. ( Fijr. 27.) 

5 and G. KAUFMAN’S AM) l»K <!l,iSK’S METHODS. These meith'ods, pre¬ 
viously described, can be used for fi.stula- in the ina.sse-lerie part of the due;t, the 
tract in this ease being made to run (jhliepiely unde*r the* sulamtanceuis tissue to 
the eelgc of the masseter inu.scle, then piercing the mucous membrane of the 
mouth. (Fig. 28.) 

If it can be made out that tlie fistula is located in the duct of the soda 
parotidis, the removal of this accessory portion of the gland would be indicated. 
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Operations for Fistulse of the Glandular Portion of the Parotid Duct. — If the 

fistula is one resulting from traumatism, end-to-end suture of the divided 
duct, according to the lines previously laid down, should first be tried. If a 
flow of saliva is seen issuing from the nonnal orifice of the duct in.the mouth, 
as well as from the external fistula, it may be assumed that the external salivary 
fistula is either from the duct of the accessory parotid or from a branch of the 
main duct. In such a case the removal of the accewsory parotid or of the por¬ 
tion of the gland that feeds the external fistula would bo indicated. 



Fia, 28. —Rbbolt in Kadfman’s and Dr Qume’b Operation in Masseteiuo Portion of the Ddct. 

ARREST OF THE SECRETION OF THE PAROTID.— When other methods have 
•failed the arrest of secretion of the parotid has been attempted: 

A. Bv Ligating tiir PAnorii) Duct on tiik I’ao.vi.uAT. Side of tub 
Fistula (Bke.\nan’.s Opekation). —This is done in the hope that tlie ensuing 
fibrosis of the parotid will obliterate the secreting cells of the gland. Successes 
have been reported following this operation. The dangers, however, of abscess 
formation are such as to make this operation a hazardous one. 

B. By Removing the I’ahotid Gland. —Should this operation seem indi¬ 
cated, it should be performed along lines previously laid down. Special care 
should bo used to leave all the fibers of the facial nerve possible. (See Removal 
of Benign Tumors of the Parotid Gland.) 

Operations for Fistula of the.Parotid Gland.—Fistnla" of the parotid gland 
arising from traumatic causes usually heal without recourse to operation. 
Those arising from ulcerative processes (tubercle, abscesses, etc.) can only be 
cured by removal of that portion of the parotid which is involved, or by a com¬ 
plete removal of the gland. In such a ease, careful attention must be paid to 
the facial nerve fibera that run on and through the gland. 


OPERATIONS ON THE TONOUE AND FLOOR OF THE MOUTH 

THE StmrBINa of inoiseo wounds of the tongue 

In incised wounds of the tongue the accorapanving hemorrhage is at times 
sharp. In wounds involving the anterior part of the tongue, unless one of the 
ranine arteries has been divided, digital pressure is usually sulRcieut to control 
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tlie bleeding? until suturps are introduced. As soon after the injury as is possi¬ 
ble, in order to take ndvantagt? of the partial unestliesia pn'sent, tlio wound 
should be cleansed and the cut surfaces approxinnited with deep sutures of silk. 
In children it may be found neee.ssarv to insert a mouth pisi and to resort to 
general anesthesia. Owing to the marked vascularity of the tongue, portions 
which have Ix'en almost st'vered from the main part may retain their vitality if 
the raw surfaces are promptly and caretully ch'ansed and ac'curately approxi¬ 
mated. Stitches may often he removed on tin* tifth or sixth day on account of 
rapid healing. Fluid food only should he taken, and through a tube. Oral 
asepsis should be carried out as far as possible. 'I'he tongue should bo kept 
quiet. 

Where extensive laceration of the tongttc has occurred, extending back into 
the posterior portion and as.sociatcd with sharp hemorrhage, it is safer to resort 
to general anesthesia and to then expose thoroughly all raw surfaces, tying all 
bleeding points ainl searching for any foreign Ixidic's. Thes(‘ are somutimes 
found deeply imbedded after they have penetrated the large V(*ss«*l8 of the nwk. 
Whitehead’s mouth gag and the silk loo|) through the tij) of the tongue will 
greatly facilitate the necessary procedures. Tracheoloniy and the ])lugging of 
the pharynx to prevent inhalation of hlorsl may he reipiired at any time during 
the operation. Intratracheal anesthesia may he a distin<-t help in these cases if 
the necc.ssary apparatus is at hand. 


BEKOVAX. OF A FOBEION BODY FBOM THE TONOUE 

When the pre.scnee of a foreign body in the anterior part, of the tongue is 
STispec-ted, as a j)iece of meat-hone, fish-lHUie, wood s])lint,cr, piece of sharp 
metal, ch*., etc., and the diagnosis is conlirnied by jialp.'ition or by X-ray, the 
mouth is cleansed in the manner j)reviouHly outlined under oral asepsis and the 
tongue is held well forward with a pitre of st<‘rile gauze. .\ f(>w drops of 4 per 
cent. novo<*aiu sedution are injected hypodermically over the site of the greatest 
tenderness, and an incision made down to the foreign body with a scalpel. 
Digital compression on either side of the incision will ernitrol the bleeding, 
which is otherwi.se apt to be troidilesome and to interfere with the prompt rec¬ 
ognition of the foreign body. The body should be removed, if possible, in the 
reverse direction from that in which it entered the tongue. If tlie incision has 
been a large one, the wound surface should be sutured with silk, provision being 
made for drainage; if a small one, it may be allowed to heal without suturing. 
When the foreign Iwdy is in the posterior part of the tongne, general anesthesia 
(preferably intratracheal) may be necessary. A traeheittomy set should bo at 
hand. 

TONOtTE-TIE 

Congenital Tongue-tie.—When the frenum is so short that the tip of the 
tongue is held down in the floor of the mouth so that it cannot be protruded be- 
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yond tho line of the lower gum, thus interfering with those movements of the 
tongue that are necessary for adequate nursing, the division of the short frenura 
is indicated. In dividing it, the location of the ranine arteries should be kept 
in mind. These vessels lie directly under the mucous membrane on the under 
surface of the tip of tho toiigiie on either side of the fronum. The sublingual 
vessels lie in the floor of the mouth directly under the ranine. These vessels 
may bo avoide<l as follows: After injecting a few drops of 1 per cent, novocain 
solution into the fronal area, the tip of the tongue is slightly elevated and the 
frenal band simply nicked with the scalpel. This is visually sufficient to bring 
up tho tip of the tongue. If not, the wound may be enlarged posteriorly, di¬ 
rectly in tho midline by blunt dissection, with the handle of the scalpel. Should 
persistent bleeding occur, a fine catgut suture on a small curved needle should bo 
passed directly under tho wound and tied. The wound is left open. The mouth 
is washc<l G times a day with a saturated boric acid solution. 

Operations for supivosed congenital tongue tie are frequently performed 
without sufficient indication. If the baby can nurse, the operation should not 
he done until it is G months old. A history of hemophilia should always be 
sought for. .\ nund)cr of such fatal cases have been reported. 

Acquired Tongue-tie.—When the tongue, through ulceration and sub¬ 
sequent cicatrization, has become adherent to the mucous membrane of the gums 
or checks, its separation from them is indicated. This may be done under Ipcal 
anesthesia, tho ivicision following carefully the line of junction. To prevent re¬ 
union, sterile rubber ti.ssue should he kept between the raw surfaces until the 
epithelial formation is completed. This is favored by keeping the mouth as 
aseptic as possible. 

CONGENITAL FOBKED TONGUE 

A plastic operation may be indicated in this condition for cosmetic pur¬ 
poses. In such a case, after 4 per cent, novocain has been injected hypovlermi- 
cally into the field of operation, the mucous membrane of the median surfaces of 
the fork are removed with scalpel or scissors and the freshened planes brought 
together with deep silk sutures. These will be found to control the bleeding 
from tho cut surfaces. Tho after-treatment is that mentioned under incised 
wounds of tho tongue. 


CELLULITIS OB ACUTE ABSCESS OF TONGUE 

Where acute infection of the cellular tissue of the tongue occurs, producing 
rapid swelling of tho organ, extension backward to the cervical planes should be 
prevented by free incisions into the substance of the tongue. These had best 
bo made in the long axis of the organ, and on either side of the median raphe, 
as far back as the foramen cecum, if necessary. They should be of sufficient 
depth so that tho submucous fibrous layer will be divided and the underlying 
tension relieved. Should the local lesion causing infection be apparent, it 
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should either be removed or freely incised. Jf l(H*al anesthesia is not feasible, 
Qwing to the marked swelling of the tongue, general anestlu'sia through the 
nasal tubes should be resorted to. If a dei‘|> abstrss is ltK*ated, it should bo 
opened by forcing a pair of blunt artery fore«*|)s into it, and kej»t open for a 
few days by a small pie<’e of drainage gauze. 


CHBONIO ABSCESS OF THE TONOUE 

The raucous membrane over the most j)rominent ])arl of the abscess is anes¬ 
thetized with sterile 10 per cent, novocain .solution, and the <leeper ti.ssues in¬ 
jected hypodermatieally with a I j)er cent. s(dnlion. The incision is tlu'ii care¬ 
fully made through the mneous menihraiu! and through the .suhnmeous librous 
layer, the end of a ])air of blunt artery fore(*ps la'ing tlien forced into the abscess. 
The opening .should he made of snilieient si/.e so that a lilxM’al gauze drain may 
be introduci’d. If it is desired to r(‘move the abscess wall or to ciiret it, gen¬ 
eral anesthesia will l»e neees.sary. 


BlA.OROaiX>SSIA 

In m.acroglossia, when the tongue has reached such a size that both degluti¬ 
tion and breathing are interfered with, a rednefion in the sizes of tin* organ is 
imperative. Rectal anesthesia in the hainis of a special anesthetist olfers many 
advantages. If not available, general anesthesia through tin! nasal tubes, or, if 
the ease he* an «‘xti-enn* one. ain*sthesia through a previously maile Iracheototny 
opening is advisable*. A silk loop is ]iasse'd through the* tip e>f the*, tongue; in tho 
inielline, and the tongue* is re‘din*e*d to an iipproxinnite*ly normal size* by tliC! ex- 
cisiem of a we<lg(*-shape*<l |(ie*e*e*. l!y fashioning the* we*ilge; sei that its ape*x ele)e;H 
not epiite* re*ae*h the Hoeer of the* month, the* lingual iind ranine* ve*sse*ls and tho 
ling:ual and gh»s.so]>harvnge*al ne*r\e*s will be* aveiide*el. I>le*e*ding ve*sse'ls arc tio<l 
with plain catgut. The new surfae*e*s eire a])proxiniate*el with silk HUtnre*a, 

If the removal e>f the* buigitudinal we*elge ele»e*s imt Hnl1ie*iently re*duce the) size 
of the tongue, a transverse we,*elge may alse> be* re*niove*d at the siune'time, thus 
shorteniug tip the tongue eis well. This we*dge* Iniel he*st be* re*move*el freun tho 
middle pen-tiem of the teuigue or somewhat ante*rior to this point, ft sheuibl not 
extend as deeply into the teeiigue as the* hmgitndimd e»ne. 

The after-treatment is the same as that described nnde*,r Incised Wounds of 
the Tongue. 

CHBONIO GLOSSITIS 

Butlin’s Marginal Besection of the Tongue. —In eases of chronic irritation 
of the tongue where the margins e»f the enlarged organ show indentations from 
contact with tho teeth, together with spots of superlieiid ulceration or leuko¬ 
plakia, this operation is of distinct prophylactic value. The instruments re¬ 
quired arc: mouth gag, scalpel, scissors, artery forceps, mouse-toothed forceps, 
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ncedlo holder, and curved needles threaded with silk. A wedge-shaped piece of 
the tongue is removed all around its margins, including the dorsal papilla- 
bearing part only. 

The technic is as follows: Under general anesthesia, preferably intra¬ 
tracheal, a silk traction ligature is passed through the tongue well back from 
its tip. The removal of the wedge is started at the tip by 2 incisions, each about 
IYj in. long, parallel to the margin of the tongue, one directly under the margin 
of the tongue at its tip, where the smooth, shiny mucous membrane passes into 
the papillary layer; the other on the upper surface of the dorsum and at a suffi¬ 
cient distance from the margin to include all the thickened or ulcerated papillary 
edge. These 2 incisions arc deepened so as to meet in thc shaj)c of a wedge, and 
when this wedge-shaped portion of the tip is drawn forward and downward, the 
operator is enabled to approximate the cut edges of the remaining part of the 
tongue. This api)roximation is done immediately in order to stop the hemor¬ 
rhage, and the silk sutures introduced for this purpose are tied and left long for 
the subsccpient convenient handling of the tongue. Hy extending the previous 
incisions, other similar \ve<lge-shaped sections are taken on either side of the 
first and similarly sutured. In this way the margin of the tongue is gradually 
freed until a sj)ot is reached corresponding to the last molar tooth. Erom this 
point, on either side, the wedge is made smaller and siualler, tapering off to 
mucous memhranc only, .so as to leave a flat scar. In fashioning this wedge, 
the incision under the margin of the tongue should follow closely the junction 
between the smooth lining of the mucous membrane of the under part of the 
tongue and the papillary layer of tho edge and dorsum. The marginal, wedge- 
shapeil portion, when removed, will he fotind to he of the shape of the letter U.. 
There will ho no vessels of marked size in this tissue. The tongue is kept as 
quiet as possible for .'i or fi days, when the sutures can usually be removed. The 
oral cavity is wiishcd with a mild antiseptic month wash every 2 hours. This 
operation dimini.shes considorahly tho size of tho tongue, so that its new edge is 
removed from contact with tho teeth. 

BEMOVAL OF CYSTS OF THE TONOUE 

Mucous Cysts of the Tongue. —Retention cysts of the mucous glands of the 
tongue may bo removed by blunt dissection after tho injection of 4 per cent, 
novocain solution arouml them, or tho projoeting part of the cyst may be 
trimmed away in the manner described under Cysts of the Salivary Glands. 
The first nuithod is preferable. 

Hydatid Cysts of the Tongue or of the Floor of the Mouth. —When the diag¬ 
nosis of such a cyst has been established, its complete removal is indicated. 
By injecting 4 per cent, novocain solution into the tissues around the sac a 
blunt dissection of it should be carried out. If the raw surfaces thus made are 
extensive, they should bo approximated with silk sutures. If small, they may 
be allowed to heal by contraction. 
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Sablingnal Dermoids. —A sublingual dermoid eaii best be removed through 
a transverse skin inqision in tlie neck over tlic most ])roininont part of tlic 
swelling. Thq muscles arc separated in the line of their fibers, at a riglit angle 
to the skin incision, until the capsule of the tumor is reached. Unless tlm cyst 
wall has been the seat of an inflammatory process, an extracapsular eimclcution 
is easily carried out by blunt dissection. If there an* bauds eounectiug the cyst 
with the hyoid bone, these should be divided close to the hyoid. If heiuosta8i.s 
has been satisfactory and perfect asepsis has been maintained, tho wound may 
be closed without drainage. 

If tho cyst wall has been the seat of a chronic inflanimatorv pnxTss fixing it 
in the surrounding tissues, its removal will re(]uire careful di.sswtiou through a 
wound of liberal size. In such a ease it is better during the dissection to remove 
some of the adhering muscular ti.ssuc with the cyst wall rather than to leave any 
of the cyst behind. TraTnnatism to the lingual and hy))oglossal nerves should 
be avoided if possible. A small rubber ti.ssue and ganz(‘ cigar(*tte drain should 
be left in tho wound. Where the cyst wall is acutely inflamed simple incision 
of the cyst with the removal of its contents, followed by liberal drainage of its 
cellular bed, is indicated. Tho resulting sinus, together with tho sac, may bo 
excised at a later time. 

BEMOVAI. OF ANGIOMA OF THE TONGUE 

If small or of mo<lerato size, tlie ttinior may be removed after tho injection 
of a sterile 4 per cent, novocain solution into the tissue around the tumor, Tho 
hemorrhage will not be troublesome if the iTicision is made everywhere into 
sound tissue, unless the ranine arteries he divided. Deep silk sutures will con¬ 
trol the bleeding and aj)proximate the wound edges. If preferred, the tip of tho 
Paquelin cautery may he plunged into the growth in several plaees, rcliancxj 
being placed on the .suhsecpient obliteration of the vascular tissue by these mCans. 

For large angiomata a preliminary ligation of 1 or both lingual arteries 
will be desirable. 

Under general anesthesia, preferably intratrachcail, Whitehead’s mouth gag 
is introduced, and a silk loop is pa.s.scd through the tongue. With this as a 
tractor, tho tongue is drawn well forward, and the assistant cotnpresscs the tis¬ 
sues of tho tongue just outside of the proposed incision. A rapid removal of 
the growth is made With the .scia.sors, and through sutures of silk arc immedi¬ 
ately introduced and tied. This i.s usually sufficient to check the bleeding and 
to approximate the raw surfaces. If desired, additional fine silk sutures may 
be introduced to better approximate the surface epithelium. A mild mouth 
wash is used every 3 hours until healing is complete, 

BEMOVAI. OF PAFIU.OMA OF THE TONGUE 

After anesthetising the papilloma and the surrounding tissue by the ap¬ 
plication of a 10 per cent, solution of novocain, the papilloma is seized with 
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moiise-tootbed forceps and held up. With a pair of scissors, curved on the flat, 
the growth, together with the epithelium at its base, is removed. Pressure with 
gauze for a few minutes is usually sufficient to check the bleeding. A mild 
mouth wash is used every few hours until cicatrization is complete. 

BEMOVAl. OP LIPOMA IN THE PLOOB OP THE MOUTH 

Such a tumor can best be removed tbrough tho incision described under Re¬ 
moval of a Sublingual Dermoid. 

FBIMABY TUBEKOULOSIB OF THE TONOUE 

Where a diagnosis of primary tuberculous ulcer of tho tongue has been 
made, tho removal of tho ulcer is indicated. A we«lge-shaped incision should 
be made as described under Wedge-shaped Excision of a Very Early Malignant 
Growth (page 247), going wide of all affected tissue. 


BEMOVAl. OF A SECTION OF A TONOUE TUMOR FOB MICROSCOPIC 

EXAMINATION 

Where a tongue tumor is small, it is better to remove the whole tumor 
widely without cutting into it, rather than to run the risk of spreading some 
malignant elements. Should it prove to be malignant, tho removal of the 
tonguo and of its lymphatic drainage area would then follow. Should it be be¬ 
nign, the proper operative steps will have been taken. Eor a large tumor, where 
a reasonable doubt may exist, as in a supposed carcinoma supervening upon an 
old broken-down gumma or mucous patch, it is important to secure a piece of 
sufficient vidth and depth so that a number of sections can be stmlicd. Such a 
piece should include a good-aizc<l portion of Iwth base and edge. The base of the 
ulcer should first bo anesthetized with a lo<*al application of a 10 per cent, 
novocain solution, and a few minutes later a 4 per cent, novocain solution should 
be injected well below the base of the indurated portion to be removed. A V- 
shaped piece should be excised with a sharp scalpel, the greatest care being taken 
not to bruise in any way tho area on cither side of the portion removed. Pres¬ 
sure with gauze will usually control any bleeding that may occur. Sutures 
should never be introduced to narrow the wound. In a doubtful case it is better 
not to trust to the examination of a frozen section. 

#KBaUMINABT TBA0HB0T0M7 JN OPERATIONS FOB THE REMOVAL. OF THE 

TONOUE 

There has been, and still is, much difference of opinion as to the expediency 
of performing a preliminary tracheotomy in cases where the tongue has to be 
removed. It has been held that the postoperative pneumonias arose from blood 
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and mucus gaming access to the lung during the operation. On the other hand, 
the contention has also been set up that the pneumonic process was one of later 
origin, from inability on the part of the patient, tlirough loss of some of the 
muscles controlling deglutition, to properly direct the food. A clear field in 
which to work, without having to halt the operation every few seconds in order 
tp remove blood and mucus from the pharynx, is certainly of great advantage to 
the operator. On this account many surgeons have preferred a preliminary 
tracheotomy. 

Tlie introduction of intratrnclicnl nncatliosin, however, is effecting a chnngo in this 
respect, for during the anesthesia, neither blood nor inueus can gain access to the 
bronchial tubes. 

If preliminary tracheotomy is performed, it is a safer procwluro to wait 
for from 7 to 9 days, or until the temperature has reached normal, before imdor- 
taking the operation on the tongue or neck. 

MAXIONANT DISEASE OF THE TONGUE 

The operator has a choice of .‘J routes in the removal of a malignant tumor 
of the tongue: (a) through the mouth; (h) through an opening made by 
dividing the inferior maxilla; (c) through the neck, lie will bo governed in 
his choice by the size of the tumor, its location, the involvement of ncighlraring 
tissues, and the presence of glandular swelling. For a vcry’carly case, where 
the growth seems confined to the epithelial covering of the tongue, and whore 
there is no palpable or probable glandnlar involvement, a wtHlgo-shapcd excision 
through the mouth from to 1 in. away from the growth in all directions, 
under local anesthesia, is imlicatcd. For a case that has penetrated the sub¬ 
mucous tissue only, the removal of half of the tongue through the mouth, leaving 
in the tip if desired, supplemented later by a cojiiplcte extirpation of the fat, 
lymphatic-bearing and salivary tissues of the suhmaxillary and anterior cervical 
triangles, is the method of choice. 

Where tlic disease has progressed to deep induration with iileeration in the tongue, 
a removal of the whole tongue, together with the fat, lynipliatic and salivary tissues 
in the subniaxillary triangle through an ojicning made by dividing the lower jaw 
laterally, presents distinct advantages. Here, also, the removal of the tongue is to bo 
supplemented by the clearing out of all remaining fat and lymphatic structures in the 
anterior triangle and under the sternocleidomastoid muscle. Where the tumor has pro¬ 
gressed to involvement of the inferior maxilla, it is often questionable whether an ap¬ 
parently wide removal is justifiable, for both deglutition and respiration are necessarily 
interfered with by the extensive removal of the muscles involved. A better procedure 
would seem to be the starving of the growth by ligating the external carotid artery and 
the induction of analgesia by dividing or injecting one or both of the lingual nerves. 

Wedge-shaped Exdsion of a Very Early Malignant Growth. —^^'bere the 
growth is confined entirely to the superficial papillary layer of the tongue—be- 
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fore any thickening or submucosal involvement has occurred—this method is 
permissible. The tongue is held forward with a piece of sterile gauze. A 4 per 
cent, novocain solution is injected under the affected area'(not into it) and a 
wedge-sliaped piece of tongue is excised, going at least % in. wide of the 
superficial edge of the lesion and 1 in. below its surface with the scissors or 
scalpel. Silk sutures are immediately introduced to control the bleeding and to 
approximate the cut edges. The mouth is kept clean with a mild mouth wash 
used every 2 hours. The sutures can usually be removed on the fifth or sixth 
day. 

Bemoval of the Tongue or One-half of It Through the Mouth (Whitehead’s 
Operation).—Where the tumor has not in^'adod the deep tissues of the tongue— 
that is, where the tongue and tui7ior are perfectly movable—the removal 
through the mouth by Whitehead’s method is indicated. Tho position of the 
lingual arteries should bo kept in mind, lying on either side, just under the 
mucous membrane at tho base of the tongue. 

The instruments required are: mouth gag, cheek retractor, scalpel, scissors, 
artery clamps, needle holder, needles, and 2 large needles threaded with heavy 
silk. A tracheotomy set should bo at hand. Intratracheal anesthesia is made 
use of, if possible. 

Tho patient is elevated to a sitting posture. Whitehead’s gag, without the 
tongue depressor attachment, is inserted, and a silk loop is passed through the 
tongue at a safe distance from the growth. Elevating the tongue by means of 
this loop, tho frenum is cut across with scissors. Tho mucous membrane is then 
divided on both sides, where it is reflected onto the inner surface of the lower 
jaw as far back as the anterior pillars of the fauces. I'hc muscles at the base 
of the tongue are then sectioned, the lingual vessels being caught as seen. Be¬ 
fore cutting away tho posterior part of tho tongue directly in front of the 
epiglottis, a silk suture had best bo passed through the base of the tongue just 
anterior to tho epiglottis and left long. By means of it traction may be exerted 
on tho epiglottis by the nurse after the operation, should tho patient become cya¬ 
notic or respiratory spasm supervene. Should hemorrhago occur from that part 
of tho tong7io, this loo]> will help bring tho parts into view. If only lialf of the 
tongue is to bo removed, the septum is split down the middle after the frenum 
and mucous membrane reflections on the affected side have been freed; the mus¬ 
cular attachments of the base of the tongue on that side are then cut across. The 
raw surface in the floor of tho mouth may be painted, if desired, with styptic 
iodoform varnish. The patient should bo carefully watched until he is out of the 
anesthetic to prevent the inhalation of blood or mucus. Tho mouth should be 
washed every hour or so with equal parts of solution hydrogen dioxid U. S. P. 
and sterile water. If deglutition is unsatisfactory, resort should be had within 
24 hours to ntitrient enemata. As soon as the patient can swallow comfortably 
and the postoperative nausea has ceased, the feeding should be pushed. In a 
few days, or as soon as tho patient’s condition warrants it, the submaxillary tri¬ 
angle should be cleared of all fat, lymphatic and salivary structures, and the 
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glands along the carotid sheath removed. Tt is safer to’do Ihia secondarily, 
rather than at the time of the first operntioji, on iicconiit (»f the largo amount of 
cellular tissue which would be c.xposed to absorption. 

Statistics seem to show tlint the iiereentnue of 4-y('iir “noii-rtvnrreiu'es” is (ireator 
after the Whitehead ojjoratioii than after any of the otlicrs. 'J'his is reasonahle, for the 
early cases are the ones best suited to this method. When the eervieal plaiids have 
become involved in the malignaney it is probable tliat not more than Si per cent, roaeh 
the 10 year limit. Tlic most unfavoraldc. ea.ses are yountr patients with rapidly (frow* 
ing tumors and early glandular involvement. Almost all of these sueeumb within 
2 or 3 years. 

Billroth’s Operation.^—In llillrotli’s oj)cration the tongue is removed tlirough 
an incision under tlie chin following the lower border of the jaw on cither side. 
The exposure is fair, but if the tumor oeeu()ies the side of the tongue, there is 
likelihood of its repeated ecuitaet with the raw snrfaee.s of the wound during the 
operation. The niuseles of the tloor of the month are damaged, thus interfering 
somewhat with deglutition. 

Eemoval of the Tongue Through the Jaw_ itfODlKTCATlON OP TUB V. LAN- 

GENBKCK-SKDILLOT MKTIIOI).—This operation ii. speidally suitcHl to eases of 
carcinoma of tlie tongue wliere tlie proeess has extended to the deep part of the tongiio 
but where tho floor of tlie mouth and the lower jaw are not invoivcxi. The operation 
about to be de.seribed eombiiu's tlie good features of tlie v. liiingenbeek and the 
Setlillot methods. An iinportaiit feature of the operation is the wide oxisisurc that it 
gives of the alfeeted side of the tongue, so that a el(‘aii liaiiflling of both tongiio and 
tumor eaii he earrie<l out, thus obviating ojienitive eontaet h<‘tweeii the tumor and tho 
raw surfaei's of the incision. 

The relations of tho lingual arteries and of the liypoglossnl nerves (tho motor 
nerves of tlie tongue) should Iki kept in mind. 

The in.stnmients t<i lie used are: nioiitli gag, cheek relraelor, hiniit iind 
sharp retractors, arterv clamps, seis.sors, tissue forceps, drill, bronze wire, Gigli 
saw, wire twister and cutter, hone forceps, scalpel, needles and nemllc holder, 2 
needles threaded with heavy silk. A tracheotomy set shotild ho at bund. Intra- 
tracbcal anesthesia may be used to ailvantage. 

A preliminary ligation of the lingual artery of the opposite side is first 
performed (the lingual artery on the affected side is tied later, during tho 
clearing of the submaxillary triangle). 

A skin incision is made tlirniigli tlie middle of the lower lip to the chin, 
curving then over to the affected side to about tho middle of the anterior border 
of the sternocleidomastoid miisele. The flap is turned back by dissecting the 
soft parts from the lower jaw almost to tho angle and raising the skin and sub¬ 
cutaneous tissues of the neck flap. 

The submaxillary triangle is first cleared of all fatty, lymphatic, and sali¬ 
vary structures, working from below upward and leaving all banging together. 
The lingual artery on that side is ligated. 
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With a bone drill holes are now bored on either- side of the contemplated 
line of section, without reflecting the periosteum. The bone is divided a little 
anterior to the junction of body and ramus with a Gigli saw; the line of division 
being preferably S-shaped, bony surfaces fashioned in this way showing a 
greater tendency to remain in contact during the healing of the wound. The 
divided portions of the jaw arc held apart with retractors and all raw surfaces 
are protected with gauze. The tongue is pulled upward by the silk tractor, its 
frenum incised, and the mucous membrane refleetion from the tongue to the 
lower jaw divided all around. This brings the tongue well out. The deep mus¬ 
cles of the tongue are now cut across on the floor of the mouth, leaving the genio¬ 
hyoid and geniohyoglossal fibers, if possible. All vcs.sels are clamped as seen. 
The tongue being pulled still farther out of the wound, its connection with the 
anterior pillars of the fauces is severed. This leaves tlio posterior attachment 
only to the epiglottic region. A stout silk suture is now passed through the base 
of the tongue just anterior to the epiglottis, and the tongue divided close to this 
suture. All oozing points are carefully ligated with plain catgut and the raw 
surfaces washed with a solution of hydrogen dioxid U. S. P. The lower jaw 
is wired and the wound edges are approximated with silkworm-gut sutures. A 
gauze drain is placed in the floor of the mouth and brought out through the lower 
part of the lateral incision so as to drain the mouth and submaxillary fossa. 
The same general postoperative treatment is followed as that described under 
the Whitehead operation. As soon as the patient’s condition will allow of it, a 
block dissection of the lymphatics in the neck is carried out, the fat and lym¬ 
phatic tis.sue, together with the sternocleidomastoid mu.sclo and internal jugular 
vein, being removed all in one piece (Crilc). The deep parotid glands should 
also bo removed with the tip of the parotid. To facilitate this work, a Crile 
clamp is temporarily applied to the common carotid artery in the lower part of 
the neck incision. The removal of the muscio docs not seem to weaken the neck 
to any marked extent. 

Butlin’-s method of clearing out the lymphatic tissue of the neck is less ex¬ 
tensive than (Vile’s in that the sternocleidomastoid mu.sclc is left behind. 

LABADlE’S METHOD. —When the growth has invaded the lloor of the mouth 
and the inferior maxilla, various operations are made use of, planned according 
to the location and extent of the involvement. When the growth has spread 
from the under surface of the anterior part of the tongue to the floor of the 
mouth and to the inferior maxilla, the method suggested by Labadie may be 
entertained. 

In this operation the skin incision extends directly under the lower border 
at the jaw between the masseters. The soft parts are dissected up above from 
the bone, the mucous membrane of the lower lip being divided at its reflection 
on to the gums. A horizontal section is made with a Hay’s saw through the 
lower jaw bone about .its middle (or lower down according to the extent of 
involvement) and the upper portion removed by either sawing through the bone 
at right angles to the horizontal incision at either end or by chiseling through it. ■ 
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The tongue is Temoved from % to 1 in. wide of the growth. The expediency of 
such a palliative operation is, of course, open to doubt. 

Anesthesia in Advanced Cases. —in the advanced cases suffering from 
cachexia, where the removal of the..,growth seems to bo indicated in order to 
relieve the patient from the constant pain and fool discharge, but where the 
administration of a general anesthetic seems contra-indicated, the operative 
field may be anesthetized by novocainizing the lingual and inferior dental nerves 
at their point of junction. This is done through the month. The needle is in¬ 
serted on a level with the lower jaw just behind the last molar tooth and pushed 
in slowly to the depth of about .'{ cm., while the solution is being injected ahead 
of it. When the anesthesia is satisfactory, the needle is withdrawn. In addition 
to the above, it is well to block the larger vessels as they are enconutcre<l, and 
if the dissection is made as far back as the base of the tongue, the muscular 
tissue there should also be injected before it is sectioned. 


OPERATIONS ON THE PHARYNX 

BESIOVAL OF A FEDUNOUI^TED TtTMOR OF THE FHABTNX 

After anesthetising the pedicle and the tissue at the base of the tumor by 
the injection of a few drops of a 4 j)cr cent, .solution of iiovia’ain, with the mouth 
kept open by means of a Whitehead gag. a silk ligature is slipped over the 
tumor and tied at its base, ciire being taken to include the basal tissue. The 
base is then cut away with a,pair of long scissors. 

BEMOVAl. OF A PHABYNOEAl. TXTMOB WITH A BBOAB BASE 

If the mucous membrane of the pharynx is freely movable over the tumor, 
the mass may usually be enucleated with ca.se through an incision directly over 
the most prominent i)art of the mass. Where this is not the case, the removal of 
tho tumor may bo etfected through 1 of several routes, according to its locution. 

When the hx-ation is on the lateral pharyngeal wall near the pillar of tho 
fauces, the method of von Langenlxfk (previously described under Operations 
on tho Tongue) may be adopted. 

In von Mikulicz’ method the skin incision is made along tho anterior border 
of the sternocleidomastoid muscle from the mastoid to tho hyoid bone, and tho 
anterior flap reflected well up. A portion of the a.sccnding ramus is resected 
without opening into the mouth, and the tumor is then removed from without, 
the mouth being opened only at the last, in order to remove the pharyngeal 
mucous membrane at a safe distance from the growth. Ample gauze drainage is 
left in the wound. 

Where the tumor is situated posteriorly and low down, a lateral pharyngot- 
omy offers the best exposure. 

An incision is made from the mastoid along the anterior border of the 
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sternocleidomastoid muscle to a point just beyond the leVel of the cricoid 
cartilage. The wound is deepened by blunt dissection, the large vessels being 
held out of tho way by blunt retractors. A metal sound is introduced into the 
pharynx and cut down upon below the level of the tumor. The edges of the 
pharyngeal mucous membrane are seized with forceps, and the pharyngeal 
opening enlarged to the desired extent above. The tumor is dissected out to¬ 
gether with tho afFocted glands and all mucous membrane that may be found 
to be involved. If a small portion only of mucous membrane has been removed, 
the mucous edges are best sutured with chromicized catgut. If the removal of a 
large portion has been necessary, it is better to introduce a stomach tube through 
the wound for subsequent feedings. The wound should be amply drained, for 
even with generous drainage there will be a foul discharge which will last until 
granulation is well under way. 

An occasioiuil cure of a nialignniit tumor of the pharynx is reported. Owing to 
the fact that the pathology of a nuttiber of these pharyngeal tumors is not settled, 
reliable statistics are not obtainable. 

BETBOPHARYNOEAL ABSCESS 

Where the abscess when first seen is about to perforate the mucous mem¬ 
brane posteriorly, the local application of a 10 per cent, solution of novocain 
may bo made to it and the blades of a pair of long, blunt-pointed scissors pushed 
into the mass while the patient is inverted so that the pus will not be inhaled. 
The subsequent secondary infection, however, of such an open tract, which may 
lead to a bone focus above, is aj)t to prove troublesome. For this reason the 
opening of the abscess through the neck, when feasible, offers distinct advan¬ 
tages in tho line of asepsis. The abscess may be opened through much the same 
incision as that previously described (lateral pharyngotomy), except that the 
pharynx is not tipcned, the abscess being entered behind the posterior pharyn¬ 
geal mucous membrane. A rubber drainage tube should bo left in (fitting 
loosely in tho abscess cavity), and it should not be removed for a week or 10 
days. Should it bo withdrawn or should it fall out before then, its proper re- 
introduction may necessitate the giving of a general ancsthetio. 


REMOVAL OF A PHABYNOBAL DIVERTICULUM 

For the removal of a pharyngeal diverticulum, sec Diverticula of the 
Esophagus, Vol. Ill, Chap. X. 
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GENERAL CONSIDERATIONS 

It may be confidently stated tliat no ojxTation in llic whole realm of sur¬ 
gery is so frequently attempted as the removal of tonsils and adenoids. As 
a corollary to this statement it may be truthfully said that no operation has to 
its credit so many partial or eomjilete failures to eiire or relieve the condition 
for which it was done. This is not to la; wondenid at when one considers 
that the operation is undertaken by innumerable physicians with little or no 
surgical training, slight knowledge of the regional anatomy, and nearly com¬ 
plete ignorance of the manipulations neces.sary to etlicient work in the re¬ 
stricted operative field. The operation is really one of considerable difficulty 
and for thorough work recpiires far more skill than is generally appreciated. 

Not only is the operation fn'cly imdcrtiikcn Ity utterly untrained men, but oven 
the indications for operation arc of flic vajrucst. At ihr* iircscnt time there is a 
genuine operative furor on the tonsil and adenoid question. That every visible 
tonsil must he removed and that every child which opens its mouth tieeasionally must 
have its adenoids curetted, is the fiopular cry. Every parent knows the adenoid coun¬ 
tenance and regularly inspects the throat of his child to find the much dreaded 
swelling of the tonsils. Umpiestionably this wave of operative enthusiasm has gone 
too far and many operations have been needlessly done, 'riiere is bound to be a 
reaction and a return, it is to be hoped, to a saner view of the situation. 

The lymphoid tissue of Waldcycr’s ring, consisting of the pharyngeal and 
lingual tonsils and the nasopharyngciil adenoids, dilTcrs in no essential respect 
from lymphoid tissue elsewhere in tlic Imdy cxcefit in its exposed situation 
and its peculiar anatomical arrangement. Like other lymphoid structures, and 
in much greater degree, it is especially subject to rticurring inflammatory 
attacks of acute or chronic type and to hypeiTtlasia from chronic irritation. 
This is very prone to occur in the young, jtist as do lymph-node infections and 
hyperplasias, enlargements of the spleen and the ends «f the long bones, etc. 
So far as can be determined, this particular group of lymphoid structures 
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has no function diffci'entiating it from other similar structures in the body 
and its more or less complete removal works no harm per se to the human 
economy. The many thousands of cases in which this has been done with 
only beneficent late results is overwhelming proof of the harmlessncss of the 
procedure. It only remains, then, to determine the rational indications for 
the operation. 


TONSILLECTOMY 

Indications.—The indications for the removal of tonsils are: 

(1) Repeated attacks of acute tonsillitis. 

(2) Marked enlargement of the tonsils. 

(3) Chronic infection, as evideneod by plugging of the crypts, congestion of 
' the fauces, ragged appearance of the tonsil, etc. 

(4) Recurrent peritonsillar abscess. 

(6) In persistent diphtheria carriers and those subject to recurrent attacks of 
diphtheria. 

(6) Suspected cases of tuberculosis. 

(7) Tumors. 

(8) Tuberculous or other chronic enlargement of the subparotid lymph-nodes, 
without other obvious cause. 

(9) Toxemias and infections originating in the tonsils but evidenced else¬ 
where. This is a large and rapidly increasing group, including rheuinatisin, chorea 
and endocarditis, cryptogenic arthritis and nephritis, malnutrition in children, and 
many other diseases. The diagnosis in this class of cases has to be made largely by 
exclusion, but the results in properly selected cases arc exceedingly good. 

Contra-indications.—These are the same as for any minor surgical pro¬ 
cedure. Hemorrhage and shock arc not inconsiderable in this operation and 
these, together with the physical condition of the patient, should ho carefully 
weighed before even this apparently trivial operation is undertaken. Hemo¬ 
philia, which cannot be controlled by serum injections, is an absolute contra¬ 
indication to the operation, as is postdiphtheritic cardiac weakness. It is un¬ 
wise, also, to operate in the presence of an acute infection of the ear, nose, or 
throat, unless an acute peritonsillar abscess demands it. The operation should 
not bo done at the same time with other operative procedures, except, of 
course, the removal of adenoids, or possibly some trivial affair such as a 
circumcision. Finally, it is as well to emphasize that the burden of proof lies 
with the indications, not the contra-indications, and that the mere ability of 
, ■ the operator is not one of them. , 

Asatomioal Points.—The faiicial tonsils are collections of lymphoid tissue 
■^ partially surrounded by a sheath of connective tissue, the “surgical capsule,” 
! which is deficient on the oral surface and occasionally at the base or lingual 
aspect. The oral surface, which varies greatly in size according to the depth 
the tonsil is buried, is covered by mucous membrane only. At its anterior 
and upper margin there occurs a fold or reduplication of this membrane as 
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it passes over to the anterior surface of the anterior pillar of the fauces and 
in this fold is contained a prolonjjation of the fibrous capsule of the tonsil. 
This fold is known as the plica triangularis and is the most important land¬ 
mark in locating the anterior margin of the tonsil. Hchind and IkiIow it lie 
the great anterior and superior lacuna* of the tonsil, respectively, \vhile in 
front of and external to it is the sharp inU'riial margin of the palatoglossus 
muscle, covered by mucous membrane. I'he libers of the palatoglossus run 
vertically from the soft palate to the base of the tongue, with the muscle of 
which they unite. All structures behind this ninsele belong to tlio tonsil 
and must be removed in pertorming a eoniplete enucleation of it. 

External to the capsule of the tonsil lies the superior constrictor of the 
pharynx, the fibers of which run horizontally, separating the tonsil from the 
great vessels and nerves of the neck. Posteriorly lies the palatopharyngeus, 
which, with its covering ol niueous inendirane, forms the jiosterior pillar of tho 
fauces. The fibers of this innsele run vertically, spri'ading out below on tho 
lateral and po.sterior walls of the pharynx and uniting above with the palato¬ 
glossus to form the soft palate. The ba.se of the tonsil is oi'casionally con¬ 
tinuous with the lymphoid tissues of the ba.se of the tongue known as tho 
lingual tonsil, being separated from it only by one of the fibrous septa which 
abound in the tonsil proper. 

It is thus seen that the tonsil is practically completely separated from 
tho important stnietiircs of the pharynx by a fibrous sheath. This shoath, 
although firmly attached to the tonsil, is usually easily freed from tho sur¬ 
rounding tissues in its entirety, and it is this fact that renders tho enucleation 
of the tonsil a comparatively simple procedure. 

The arterial supply of the tonsil consists of brunches from tho dorsalis 
linguaj of the lingual, the a.s<;cnding palatine and tonsillar from tho facial, 
the ascending pharyngeal from the external carotid, the descending palatine 
from the internal maxillary, and a small branch from the small meningeal. 
The veins unite to form the tonsillar plexus, which lies on tho outer surface 
of the capsule, in and on the surrounding muscles. The most important are 
those uniting with tho lingual vein and the pharyngeal plexus l)clow, and a 
large vein running on the anterior surface of the palatopharyngeus behind. 
Th'e nerves of the tonsil arc derived from Meckel’s ganglion and from tho 
glossopharyngeal, while tho.se of the surrounding muscles arc from the intomal 
branch of the spinal accessoYy through the pharyngeal plexus (Gray). 

Anatomical anomalies in the tonsillar region arc not common. Rarely tho 
internal carotid is in close relation to tho outer siirfacc of the tonsil, and 
occasionally a rather large artery is seen passing over its oral surface. Patho¬ 
logical changes are, however, quite common, due to .syphilis or other destructive 
lesions, or two growths or disease of adjacent structures. I have seen an an¬ 
eurysm of the internal carotid from which a tonsil had been most skillfully 
dissected. Such instances, although rare, should lead to groat care in studying 
the throat, especially in adults. Not every swelling in the tonsillar region is 
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an enlarged tonsil. New growths are not rare and any attempt to enucleate 
them by methods suitable to ordinary tonsil work would be little short of 
disastrous. , 

Instruments.—Tonsillectomy is performed in a great variety of ways by 
different operators, and innumerable instnnnents and modifications of instru¬ 
ments have been devised for the operation. The method which T prefer is 
Mathews’ finger enucleation, which is nn8nrpas.sed for simplicity, safety, and 



celerity of performance. For it very few instruments arc needed—in fact, 
none are essential. To facilitate the work, however, the following instru¬ 
ments have been found helpful: (1) a pair of Dowd's curved dissecting scis¬ 
sors, (2) Heckman’s adenoid eurct, (3) long-toothed grasping forceps with 
automatic catch, (4) short sponge holder, (.'>) Koclier clamp, (C) McKen¬ 
zie’s tonsillotomc, (7) plain donhle-cnded tongue de]tros.sor, (8) month gag. 

These instruments should he of the lajst construction, with simple, strong 
locks, and made of the best materials. They will he found amply .sufficient 
for the Mathews or the Kinder operations. For the latter the fimsillotome 
must be e.specially strong and well made, with a rather dull blade. For sight 
dissections with instruments the principal and only essential addition to the 
above is a nasal or pharyngeal insufflation apparatus of the Crilo or Junker 
type. The Ilitz instrument, combining mouth gag, tongue depressor, and 
pharyngeal insufflator, is very efficient and convenient. An aspirator for 
blood and mucus is very useful, but good sponging will suffice. If artificial 
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light must be used, nothing is bettor than a good electric headlight. The 
vast array of special dissectors, curved, angled, sliarp, and blunt, cannot bo 
described in this brief article. They all seem .superfluous. Skill and judg¬ 
ment are better than a multiplicity of instruments. 

Most specialists still prefer the snare for the final step in removing the 
tonsil, and it is undoubtedly very efficient if properly used. Tfcck’s tonsil- 
lectome is a good in.stniment, ns is also Tvding’s model with guide ring. 

Anesthesia.—For children under 1.') years, ether is the only nnesthetie nllownblc. 
Chloroform cannot he too stronply eondeiniu'd for throat operations. Nitrous oxid 
and oxypeii are unsafe bceau.se of the ever-present dainrer of <-yaiu>sis. Kthyl chlorid 
resembles chloroform in its action and shoiihl not he usckI. 

METHODS OP ADMIXISTnATION. - -For the rapid methods of operation, 
such as those of Mathews and Sluder, j)rimarv anesthesia induced by the drop 
method or with the old-fashioned towel cone is sullicient. For the sight dis¬ 
section method continuous in.sulllation, nasal, pharyngeal, or intratracheal, 
and given by an (‘xpert, is the oidy safe procedure. 

LOCAL ANESTHESIA.' Local anesthesia may he u.sed in tJio.se over l.T years 
of age, provided neither the i>atieiit nor the operator is of a very nervotis dispo¬ 
sition. It is not entirely without danger. 'I'en per cent, eoeain in a weak 
adrenalin solution should he swahhed thoroughly over the fauces, including 
the pillars, the .soft j)alate, and the jjosterior pharyngeal wall. A half per 
cent, solution of novocain or 2 per cent, solution of (|uinin tirea hy<lrochlorid 
should then he freely injeeded into the j)illars, tlu! eapsuhi of the tonsil and 
the extratonsillar space. (Jreat ])ains must he taken tluit none of tho strong 
cocain solution is swallowed. 

Position of the Patient.— When local .Tnestbesiji has been u.sed tbo Upright 
IKtsitioii or sciiiins’liniiig jiositioii is |)roper, altlioiigli there is no valid objnotion to 
the reelining )x>sitiou. For work under general aiiesthe.sia the reeliuing position is 
tho only safe one. Putting an anesthetized patient in the upright position cannot 
be too strongly condemned. It is little short of malpractice if chloroform is used in 
this position. 


OPEBATIVE TEOHmO 

Mathews’ Finger Enucleation.—With the patient nruler primary ether an¬ 
esthesia in the dorsal position, head slightly extended and turned toward tho 
operator, and the head of the table slightly lowered, (ho uncsthetizer inserts a 
mouth gag and separates the jaws about lYj in. This must be done gently but 
firmly in order not to injure the lips or tongue nor t<j loosen the teeth. A good 
way is to insert the index finger behind the teeth and force tho jaws apart 
until the gag can be easily inserted on the side away from the operator. The 
latter then inserts his clean but ungloved left forefinger, palpates the tonsil 
on his side, determining the sharp lateral margin of the anterior pillar, and 
18 B 



258 the TONSnS AND ADENOIDS 

SnXk C?ll7tteTnge; wdf 

stroke is made, pressing upward and nnf ^ ® right angle, a gcntle biit firm 

tile mucous membrane is felt to yield Tins k ”«ti, until 

finger enucleation. Rough or caLht work at tl ° 7 ® 
excessive laceration of the pillar or the toaring^^tlttaH 



Fio. 2. Separation of Anterior Phlah, 


, knowlcdgo of tho suigLl anatomVZdTV”'’'''?'1*™'"“*’ “ '““““W® 

q«.Mc.tioo. o„ „„o i, j„„S ^0.^0, A®®® 

mont.1 di,aoc,i„„ a„l "l 'i-stni- 

Onco the finmr Jaacotion T «« eMI and training 

pl. indcrai. Thflin;^ 7’^^’ 7 "“‘"'i®' “ ™>5' S 

inexperionnnd oporalor. The iincor^ n "d '""-jT ’’7 ** ”■»* 

pillar and tho tonail, then npward^rt,.'^. '^ "f lw*woen tho anterior 

from the posterior pillar hy foreimp it d ^ ®t and the tonsil is stripped 
tkaoat hy it, y,«,„t « liaiisa free in Are 

-laoending mnseie, hn. if one .oZ “m.,: 



tonsillectomy 


259 


damage will be done. The tonsil may now lie removed in any one of several 
waya he simplest but not the easiest is to seize it witli the thumb and 
forefinger and twist it from its bed. Considerable force is rccpiired and the 
mucous inembranc at the base of the tongue may be torn. The tonsil is quite 
elusive at this stage of the operation and very slippery, so that it is easier 
to bring It forward onto tlie base of the tongue with the left forefinger and 
grasp It at its tip, the superior pole in tlie natural position, with a long toothed 



forceps or a Kochor clamp. A part of the capsule as well as tonsil tissue must 
be grasped to avoid tearing out, as the tonsil substance is rather friable. 

After the tonsil is securely grasped it may lie removed by cutting across 
the ^dicle with a pair of curved scissors, or better by the use of a snare or 
tonsillotome threaded over the clamp. I use a Kocher clamp passed through 
Ao ring of a McKenzie tonsillotome and have found it very satisfactory. 
Ihe advantages of the snare are largely theoretical, and in the hands of any 
but an expert it is a clumsy instrument for rapid work. It will cut an im¬ 
properly freed tonsil in two about as readily as will the tonsillotome and as 
ordinarily used, has little or no hemostatic power. Unless 3 to 6 minutes is 
taken for cnishing each pedicle, the knife or scissors might as well be used 
if the tonsillotome is used the tonsil should be drawn well over toward the 
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around tl.e pedicle and held there while it is hein,i^ drawn tiglit. JTcmor- 
ago IS slight by cither method and may usually he disregarded by a rapid 
operator. If necessary, the mouth and throat may be cleared of blood a^nd 
micus by sponging once, firmly but ipiickly, with a largo pad of gauze. There 
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Squeeze the anterior nares to express an.v clots, as tliis will give a better air¬ 
way. 

After 2 or 3 minutes’ rest insert tlio gag once more, sjiongo the throat 
firmly, and examine the result of the oj)eration. If any loose tabs of mucous 
membrane or of tonsil are seen, they may easily Ik* pulled off with the lv«H!her 
clamp or a sponge holder. Examine (‘specially at (Ik* hast; of the tongue, as 
this is where a portion ot tonsil is trecpiently overlookt'd. If any spurting 
vessel is seen it should he clamped with the Koeher clamp, which may be loft 
on for 5 minutes and removed without tnrth(*r sponging. I.igatnres arc rarely 
needed. If bleeding still j'ersists, the ves.sel ma_\ he elamp(‘d again and a 
suture tied about its base, or, better, piK'ss a small gauze sj)onge into the cav¬ 
ity with the index finger and hold it tlu're lirmly for 10 mimite.s. This will 
stop almost any hemorrhage. (Jreat care must he taken to give a frt*e airway, 
as cyanosis will almost surely start up rem'wed hle<*ding from other vessels. 
As a final measure, in obstinate eases, suture tin; pillars over a small plug of 
gauze. Ibis will suffice for all but hemojthiliaes, in whom hlood-serum must 
be given suhentaneously in large quantities or a transfusion performed. If all 
thc.se measures fail, the external eai'otid on the all'eeted side must ho ligated, 
or the common carotid, if v(*ry profuse h(‘niorrhage indicates that the internal 
carotid has been injured. In the vast ma jority'of eases, however, the bleeding 
is of venous origin, and can be easily controlled by simple gauze pressure. 

ADVANTAGKS OF FJXOElt IONIKILKATION'.—Tlie ailvuiita^es of the finfjer 
metliod are iiiaiiy. Very little ether is used and an e.’cpert anesthetist is not essential. 
No special hpht is needed, as the operation is perforiiii‘d entirely hy the sense of 
touch exeei)t for one look at the end of the prt»eedtire. No e.\pert assistant is 
needed; the anesthetist simply holds the mouth jratf. With operators of (siunl skill, 
traumatism hy this luetlmd will not exceed that of any other, nor will h(‘morrhaKC. 
Shock will be less than hy the di.sseetion method with its ])roloii({ed aiiusthcsia. 
Inhalation pneumonia is less probable. 

Sluder Method.*—The Sluder method requires only a very strong tonsillo- 
tomc with a rather blunt knife. 'I'lie operator, standing at the side of the 
patient in the usual position, attacks the oppo.site tonsil. 'I'lic ring is passed 
over the base of the tonsil first, and it is ah.solut.eIy e.ssential to the success 
of the operation that the entire ha.se of the tonsil is engaged. The tonsil is 
then drawn upward and forward onto the inner surface of the mandible, the 
shaft of the instrument being carried well to the opiirator’s side, and by a 
combination of pressure of the instrument and eounter|)resBure with the fore¬ 
finger of the disengaged hand the tonsil is forced through the ring. The blade 
is then slowly sent borne, making sure that every portion of the tonsil is en¬ 
tirely through the ring and that at the same time tlu; anterior pillar is not. 
The blade may be felt passing over the tip of the forefinger, separated from 
it only by the thickness of the pillar, ('onsiderablc skill must be exercised in 
this maneuver, as one may easily punch a hole in the anterior pillar or, on the 
other hand, a large portion of the sujterior j)olc of the tonsil may bo left 
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behind. If the blade is too sharp, the tonsil will bo merely shaved, while if 
it be not well made, the operation can only be completed by much tearing 
and twisting, with considerable danger to the surrounding structures. 

In the originator’s hands the Sluder operation has been successful in nearly 
all cases, but in mine, and, so far as can be judged from the literature, in the hands 
of others, complete success is attained in only about CO per cent, of the cases. The 
rounded, protruding tonsils, even although well buried, are easily removed by this 
method, but the flat, soft or very fibrous ones are difficult, especially if the pillars 
are iiifiltrated. 

The Beck tonsillectomo consists of a powerful snare with a rigid ring 
guide. It is a useful instrument for performing the Sluder operation, but 
appears to fail in the same class of cases. The flat, soft, fibrous or infiltrated 
tonsils can only bo removed by some form of dissection. 

Instrumental Dissection of the Tonsils.—Instrximcntal dissection of the ton¬ 
sils is not a very difficult operation to one familiar with the work. To perform 
it well three things beside the skill of the operator are necessary, perfect anes¬ 
thesia by the nasal, pharyngeal or intratracheal insufflation methods, a skilled 
assistant, and perfect lighting of the field. With his trained “crew” and all the 
facilities mentioned, a good operator can unquestionably remove the tonsils com¬ 
pletely and in good stylo. The operation is usually performed as follows: With 
the patient in the dorsal position, head to one.side, or in the Hose position, the 
tonsil is seized with forceps if possible and drawn toward the opposite side, 
the tongue being well depressed and the field well exposed and lighted. The 
plica triangularis is incised with a knife or scissors at its anterior border, 
allowing the tonsil to be drawn partly from its bed. A curved blunt instru¬ 
ment or the tip of the forefinger is inserted in the exposed space and passed 
rapidly above and external to the tonsil, which can then be readily stripped 
from its bed and from the posterior pillar until it lies free in the throat on its 
vascular pedicle. The operation is completed by the snare, taking plenty of 
time and making certain that the loop is well placed. Bleeding points are 
clamped and tied if necessary, or some form of tonsil hemostat is pressed into 
the cavity. The opposite tonsil is then removed in a similar manner. 

There are many ways of dissecting the tonsil but the principle of them all is 
incision of tho plica triangularis and blunt dissection for the rest; either with the 
finger or some special form of blunt instrument. It is decidedly not an operation 
for the beginner to perform without supervision. 

It is far more difficult than the Mathews or Sluder operation and.does 
not offer corresponding advantages. Enucleation of the tonsil is not unlike 
enucleation of the prostate in many respects, and just as sharp dissection of 
the latter by tho perineal method has been almost universally abandoned for 
the blunt suprapubic method, so in all probability, sharp dissection of the 
tonsil will bo given up for tho safer, quicker and easier blunt method. The 



TONSILLECTOMY 


263 


tendency of all surjiical technic is away from tho knife and toward the blunt 
following of natural cleavage lines. 

COMPLICATIONS AND RESULTS OF OPERATION 

Dangers.—Aside from the dangers of honiorrhage, slux'k, and inhalation of 
blood and mucus, there remains the ims.sibility of injury to the uvula, tho 
pillars and the tongue. If the right clenvage plane is found at tho heginning 
and followed with ordinary care, no dilHciilty should Ik; experienced except 
in tho infiltrated cases. I'hese are not easy by any method, and only tho 
skill attained from long practice will obviate an occasional injury to tho 
anterior pillar or failure to remove the entire tonsil. 

Tho operation of tonsillotomy and tho punch method will not ho considered 
in this article, as they are almost entirely supi'rscdcd by the more modern 
operation of enucleation. In passing, however, it may he said that oven tho 
most expert operator will have iwcasion to use the jiiinch at times in tho post¬ 
operative period or later. Tonsil tissue probably never recurs in the tecluiical 
sense, but it has the disconcerting habit of appearing occasionally where it 
ought not to be. 

Complications.—The principal complication of tonsillectomy is sepsis. Tho 
cavity left by operation must heal by granulation and all cases are infected 
to a greater or less extent. Drainage is good, however, and in general the 
reaction to operation is slight. The subparotid nodes swell wcasionally but 
suppuration is uncommon. (Jeneral sepsis is a possibility but must bo very 
rare. A complicating scarlet fever or cry8ij)elas, although very rare, is apt 
to bo fatal. 

Ilcinorrhage, immediate or delayed, is the most common complication. It 
usually takes tho form of venous <M»zing but may be arterial. Prompt recog¬ 
nition is essential. Treatment consists of wiping out the clots, firm gauze 
pressure, clamping and ligating the bleeder, or suture of the pillars over a plug 
of gauze. It cannot be too strongly emphasized that a child will at times 
bleed even to a fatal issue without visible signs of hemorrhage. Constant 
watchfulness is the only safcgJiard. The u.sual treatment of shock must bo 
instituted after the bleeding has l)een checked, not forgetting hypodermo- 
clysis and the rectal drip of warm water. 

Immediate Besulta.—The immediate results of tonsillectomy are a sore 
throat, with more or less severe systemic reaction and pain behind the cars and 
on swallowing. If tho pillars have hot been traiimatizcd, tho local reaction is 
usually slight, a pseudomembrane forming in the tonsil bed and healing 
taking place in a week or 10 days. If the pillars have been tom, healing is 
considerably delayed. No great harm seems to follow removal of tho anterior 
pillar, although the patient may complain that his tongue is tied to tho rwjf 
of his mouth. Without the support of the-tonsil the pillar usually fades 
out gradually into the mucous membrane of the mouth. Injury or removal 



264 


THE TONSILS AND ^ADENOIbe 

of the posterior pillar is said to result in more or less serious impairment of 
the singing voice. 

Bemote Besults.—The remote results of operation are excellent, provided 
an efficient operation has been done, with good indications. The benefit is 
great and, moreover, lasting, locally and systematically as well. ' I speak feel¬ 
ingly from personal experience, as well as from a fairly extensive experience 
in which there has been no fatality, no serious complication, and no bad re¬ 
sults except some imperfect enucleations and a few injuries to the pillars, due 
to lack of skill and care. 


REMOVAL OF PHARYNGEAL ADENOIDS 

Indications.—The indications for the removal of adenoids are as follows: 

(1) Obstruction, to normal breathinR, as evidenced by mouth breathing, either 
diurnal or nocturnal, snoring, night strangling and crying, excessive drooling, breath¬ 
ing difficulties during nursing or the swallowing of food. 

(2) Tnflammatory symptoms, such as frequent sore throats, colds in the head, 
coughs, running nose, repeated otitis media, and finally, but not least important, 
repeated or chronic enlargement of the lymph nodes at the angle of the jaw. It is 
good practice, also, to feel for and remove any adenoid growth during the operation 
for tonsils, or any other minor procedure. 

The adenoid countenance, high-arch palate, irregular teeth, and other structural 
changes are secondary to obstructed nasal breathing, may be due to other causes 
than adenoids, and may persist after the removal of adenoids even if they were the 
exciting cause. Many needless operations are done because of the lack of a careful 
examination and from slovenly diagnosis. The mere presence of adenoids, without 
obstructive or inflammatory signs, is not an indication for operation. 

Tho contra-indications are the same as for tonsillectomy. 

Anatomical Points.—The pharyngeal tonsil is a mass of adenoid tissue 
lying back of the soft palate, between the Eustachian tubes, and extending 
from tho base of the occiput to tho lower edge of the axis, being separated 
from the bone by the pharyngeal aponeurosis and tho superior constrictor of 
the pharynx. It varies gi’eatly in shape, from the flat and fibrous to the 
rounded and soft protruding mass. Similar but smaller patches of lymphoid 
tissue are to bo found scattered all over the pharynx and even the posterior 
surface of tho posterior pillars of the fauces, from which it may readily be 
seen that the complete removal of adenoid tissue from tho throat is an im¬ 
possibility. The points of surgical interest are the posterior edge of the 
vomer above, the internal openings of the Eustachian tubes on either side, and 
the uvula in front. 

Instruments.—Many instruments have been devised for the removal of 
adenoids, hut the Beckman curet is sufficient. Its cutting edge must be 
sharp. A small sponge stick is useful in removing any tabs. The operation 
can be performed without an anesthetic or under local anesthesia, but a gen- 
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oral anesthetic is to be preferred for children. The preparation is as for the 
removal of tonsils. 

Operative Technic. —With the patient in tlie dorsal position, except when • 
local anesthesia is used, in which case the upright position is allowable, and 
with the head moderately extended, a mouth gag is inserted and the jaws 
widely separated. The operator’s left forefinger is passed into the naso¬ 
pharynx and the uvula 
hooked out of the way. 

The curct is then insert¬ 
ed until the vonier is felt, 
its handle being de- 
as *far as po.ssi- 
ble. With one (j u i c k 
downward sweep of the 
curct the main mass of 
adenoids is removed and 
is brought out clinging 
to t h 0 instrument. A 
dull curct or too light 
pressure will only bruise 
the adenoids. Too great 
pressure will cause in¬ 
jury to the pharyngeal 
aponeurosis, or even the 
vertebr.e. The same ma¬ 
neuver is repeated on 
either side of the median 
line, pressing the curet 

well over into the lateral Fio. 5.— Removal or Adenoids. 

sulci. Then pass the 

forefinger well up into the po.stcrior nares on either side and feel for any 
remaining- bits of adenoid tissue. These may also be removed with the curet. 
Sponge once firmly with a large gauze wipe and examine with the eye for any 
tabs of adenoid hanging in the throat. These may be pulled off with the sponge 
stick or removed with ai^y one of the numerous adenoid forceps. It is not good 
practice to wipe out the nasopharynx with gauze dipped in alcohol or any other 
chemical, as it will only tend to the production of more raw surface in places 
where it should not be, to increased infiammatory reaction, to irritation of the 
Eustachian tubes and otitis media, or to the formation of very troublesome 
adhesions. The purpose of this gauze scrubbing is to remove any shreds of 
adenoid tissue and to stop hemorrhage, but, as a matter of fact, the bleeding 
will cease very quickly without treatment and the fragments of tissue will 
slough off if not removed by the curet. 

Dangers of Operation. —The dangers of the operation are from the aspira- 
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tion of blood and mucus. If the procedure is carried out quickly and the 
child is promptly turned on its face there is very little danger of aspiration. 
Aside from this, there is always the possibility of cutting off tho uvula by 
clumsy work or of injuring the vomer, the vertebne, or the Eustachian tubes 
by too vigorous use of the curet. This is quite likely to follow tho careless 
use of the adenoid forceps. Prolonged suppuration may follow an injury to 
the bone, but no serious harm seems to ensue. Injiiry to the Eustachian 
orifices is not a trifling matter, however, and for that reason tho use of the 
small ring curet in this region is not advisable. 

Complications.—The chief complication of the operation is otitis media, 
usually a recrudcscenco of an old condition. Acute septic meningitis and 



Fio. 0 .—Specimens of Tonsils and Adenoids Removed. 


death have been known to follow. The aspiration of blood and mucus may 
lead to bronchopneumonia or to pulmonary gangrene and abscess. Scarlet 
fever or erysipelas may occur with a possibly fatal issue. 

Operative Eesolts.—The results of the removal of adenoids in young chil¬ 
dren, before bone deformities have occurred, are excellent, provided the opera¬ 
tion was indicated. Inflammatory symptoms are markedly relieved and the 
possibility of nasal breathing is restored, while, in time, glandular swellings 
at tho angle of the jaw usually subside if not of a tuberculous nature. In 
older children and adults with fixed habits of mouth breathing and with well- 
developed structural changes, it is not rational to expect a complete return 
to normal, nor does such occtir. They at best require additional treatment, 
operative or otherwise, for the correction of structural deformities. 


AFTER-TBEATMENT OF ADENOID AND TONSIL CASES 

Tho after-treatment in tonsil and adenoid cases is very simple. Liquids 
in snmll amounts, frequently repeated, may bo allowed after 2 hours, and 
soft diet the following day. One day in bed is usually sufficient if no com¬ 
plications ensue, but dust and drafts must be avoided for at least a week. 
No local treatment in young children is advisable except a drop of mentho¬ 
lated albolcne per cent.) in each nostril several times a day. Older 
children and adults may use the same in an atomizer, along with any bland 
or soothing gargle. The pain is quite severe and may require tho use of 
codein or morphin. Cold applications to the neck are helpful. 
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BEMOVAL OF THE LINOUAL TONSIL 

The lingual tonsil rarely requires oj)erativo treatment. It may bo re¬ 
moved by suitably curved piinch-forccps, or by a curet. Ordinarily the appli¬ 
cation of astringents or caustics is sullicient to relievo symptoms. 


PERITONSILLAB ABSQESS 

Peritonsillar abscess is frcfiuciitly inefficiently trenteil. Blind punctures in tho 
rcf^ion whera the pus uuplit to be, more or less probiiift, aiul then a wait of a day. 
or 2 for tho abscess to ripen, is the usual course of events. Where the abscess is 
definitely pointiiifr, puncture and dilatation of th<‘ opening arc efficient, but in 1110 
small, blind cases it is much better to insert the tip of the forefinger or a curved blunt 
instrument behind the anterior pillar and separate it from the tonsil. In a fairly 
large number of cases I have never failed to find the i>us just external to the tonsil. 
The procedure is very painful, re<piiring tho use of a whiff of nitrous oxid in the 
ease of small abscesses. The work must bo done in the stage of uualge'sia after con¬ 
sciousness has returned, as aspiration of pus would be <-xtremely dangerous. Drainage 
by this method is perfect, aiul there is very slight liability to the forniatioii of other 
pockets. The tonsil is practically enucleated and may be easily removed if one is 
prepared to do so. This has been done in a considerable number of cases, all with 
good results. 

The treatment of tumors will not be considered in this article. They 
arc nsnally extremely malignant and, if operable, re<jiiirc tho ni().st extensive 
dissection of the tissues of the neck and throat. No operation of tho enuclea¬ 
tion tyjic is permissible. 
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THE THYROID 
Eugene II. Pool 

The surgery of the thyroid gland is tlig prototype of the surgery of the 
glands with exclusive internal secretion. N^ot only was the thyroid the first of 
the ductless glands to warrant operative interference, but, by reason of its 
accessibility, the frequency of its lesions and the relatively well-defined ovidonco 
of its malfunction, it has conic to offer an cvcr-incrcasing field of fruitful 
surgery. However, in spite of the marked progress in our knowledge of its 
pathology and of the surgical indications and operative treatment of its lesions, 
many perplexing features bearing on the subtleties of its internal secretign are 
still attached to the study of the physiology of the gland. 

The history of the surgery of the thyroid is peculiar in that it has enjoyed a 
relatively rapid development tlirough the efforts of comparatively few men; a 
review of its surgery, therefore, comprises for the most part a summary of tho 
work of a small number of eminent operators and thinkers who have been largely 
responsible for the great advances which have led to the brilliant results at¬ 
tending thyroid operations. Among the conspicuons contributors may be 
mentioned Hillroth, the Kwhers, Keverdin, von Eiselslwfrg, (!. 11. .Mayo and 
Ilalsted. An effort will be made to ascrilx) to the proper sources well-defined 
improvements in technic, but this cannot always be done, as notable develop¬ 
ments in the work of various surgeons have often run parallel or been synchro¬ 
nous, BO as to render it difficult or impossible to specify priority. A general 
jtcknowledgment and tribute, therefore, to these and other leaders in this field 
‘ must replace oft-repeated specific references to their work. 


ANATOMY OF THE THYROID AND PARATHYROID QLAND8 

THE TUYBOID 

Thyroid QUnd Development.— The thyroid gland appears in the third week 
of fetal life as an epithelial outgrowth from the wall of the primitive pharynx 
between the buccal and pharyngeal origins of the tongue. This mass of tissue 
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grows downward in the ventral wall of the neck forming the thyroglossal duct. 
Af about the end of the second month the lower extremity bifurcates, forming 
what later becomes the isthmus and lateral lobes. The assumption which pre¬ 
vailed until recently, that the gland was developed from one median and two 
latOral anlagos with final union between these parts, has been generally aban¬ 
doned. With the bifurcation, the duct tract as a rule disappears, leaving a 
slight depression on the tongue, the foramen cecum, just behind the apex of 
the V-shaped row of the circiimvallate papilla; (Piersol). Occasionally part of 
the duct persists. Isolated portions may undergo changes resulting in cysts, 
which are sometimes found in the adult in the course of the duct (Koibel and 
Mall, Bailey and Miller). 

General Characteristics. —The thyroid gland in man is composed of two 
lateral lobes united by an intervening bar, the isthmus. The i.sthnius occupies 
a transverse position overlying approximately the second, third, and fourth 
rings of the trachea, to which it is firmly attached by fibrous tissue. The lateral 
lobes, one on each side, lie close to the trachea and larynx. 

The gland is of a bluish red color, very vascular and weighs about 30 to 40 
grams. Each lobe nomally measures about 2 in. in length, 1 Vi in. in breadth, 
and % in. in thickness. The lobes are roughly pyramidal in shape, and for 
descriptive purposes, although somewhat arbitrarily, may be said to present 3 
surfaces, external, internal, and po.sterior. These surfaces come together in 
a rounded apex and a thick rounded base. The gland is enveloped in a 
thin fibrous capsule, the “true” or anatomic capsule. Counwtive tissue 
strands from the inner surface of this capsule penetrate and subdivide the 
gland. 

Blood Supply. —The gland receives its blood supply from 5 sources: 

Two superior thyroid arteries. 

Two inferior thyroid arteries. 

One thyroiden ima artery, which is present in about 10 per cent, of cases. 

Tho superior thyroid artery arises from the external carotid, near its 
origin. It curves downward, forward, and inward, passing under the anterior 
edge of the sternomastoid muscle and beneath the anterior belly of tiie omohy¬ 
oid to tho upper pole of the gland. Near the gland it divides into 2 branches, 
anterior and posterior. The anterior, larger branch, passes along the mesial 
border of the lobe to the isthmus, giving off terminal anastomosing branches: 
From it frequently arises a relatively large branch to the pyramidal process. 
The posterior branch usually enters the upper pole, but at times passes down¬ 
ward upon the posterior surface before entering the gland. 

The inferior thyroid artery arises almost always from the subclavian 
artery through tho thyroid axis. It passes vertically upward to about the level 
of the sixth cervical vertebra, then bends behind the carotid sheath, passes in 
front or behind the recurrent laryngeal nervo, and divides close to the gland 
into two terminal branches. “In 437 observations the artery was found in 
front of the nerve on the right side in 41 per cent, and on the left in 03 per cent. 
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In over 10 per cent, of the cases the branches were so interlaced that the relation 
was uncertain.” (Piersol.) 

Thyroidea ima artery, present in about 10 per cent, of cases, is a branch of 
the innominate which rims along the trachea to the isthmus. 

The main branching of the thyroid arteries is chiefly on the surface of the 
gland, the smaller branches entering it. Anastomoses between the vessels are 
very free. 

Veins. —The main veins of the thyroid are: superior thyroid, middle thy¬ 
roid, and inferior thy¬ 
roid. The superior 
thyroid veins, 1 or 2 on 
each side, leave the up¬ 
per pole of the thyroid 
body and aseend to join 
the internal jugular or 
eommon facial vein. A 
middle thyroid vein in 
the average ease issues 
from eneh lateral lobe 
of the thyroid, crosses 
the common carotid ar¬ 
tery, and enters the in¬ 
ternal jugular. T his 
vein is extremely vari¬ 
able ill position; more¬ 
over, it may bo ab.scnt 
or may bo represented 
by several veins. The 
inferior thyroid veins 
are of large size; they 
are formed by branches 
from the isthmus and 
lateral lobes of the thy¬ 
roid. Their course is 
variable, but in general 
they descend along the 

trachea to the,innominate trunks. At times they form a plexus on the front of 
the traclica below the isthmus of the thyroid. All these veins anastomose freelv. 

Lymphatics.—‘Tlcxuscs are formed by the lymph-vessels, which unite to 
form small tnmks on the surface of the gland, especially the anterior median 
portion of the lobes. This lymphatic network becomes much enlarged in largo 
colloid goiters” (TCocher). The collecting trunks follow the general course of 
the veins and empty into the superior and inferior cervical and upper medi¬ 
astinal nodes. 



Fio. 1. — Diagrammatic Representation of the Relations of the 
Thyroid (ii.ANii and Its Vesseij*. A, Facial vnin; I), suiierior 
thyroid artiTy; C,, suporior thyroid vi'iii; I>, common carotid ar¬ 
tery; K, thyroid ciirtilnRc; K, iidcriiid juKular vein; O, middle 
thyroid vein; H, inferior thyroid artery; I, recurrent larynceal 
nerve; J, inferior thyroid veins. 
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Capsules. —The thin fibrous tissue envelope which incloses and forms part 
of the gland may be termed the anatomic capsule. Between it and the surgical 
capsule is a layer of loose connective tissue. The surgical capsule or the “ex¬ 
ternal thyroid capsule” (Kocher) is a thin layer of the deep cervical fascia 
which surrounds the gland. It is formed as follows: The layer of cervical 
fascia which splits to inclose the stemomastoid muscle gives off from its deep 
surface one or two fascial layers which inclose the great vessels and form their 
sheath. Prom the mesial aspect of the vessel-sheath several processes arise. One 
passes anteriorly in front of the thyroid, and joins the similar layer of the 
opposite side. This layer extends upward from the isthmus and adjacent por¬ 
tions of the thyroid to the cricoid and lower herder of the thyroid cartilage, 
forming a distinct band called the anterior thyroid ligament. Another process 
from the vessel-sheath passes posterior to the thyroid and splits into two layers, 
the anterior of which lies in contact with the posterior surface of the gland and 
is inserted into the posterior portion of the external surface of the trachea; the 
posterior passes behind the esophagus and forms the pievertcbral fascia. As a 
result of the fixation of the thyroid to the trachea by the external capsule, the 
thyroid gland moves with the trachea during the act of swallowing. Tn the ex¬ 
ternal thyroid capsule are a large number of veins, venw accessories (Kocher). 
The recurrent laryngeal nerve, lying in the groove between the esophagus and 
the trachea, is embedded in the external capsule. 

Nerve Supply. —“The nerves of the thyroid gland accompany and surround 
the blood vessels; they are derived from the superior ganglion of the sympathetic 
and from the superior and inferior laryngeal branches of the pnciimogastric. 
No secretory fibers have as yet been demonstrated’’ (Kocher). 

Anatomioal Belations. —Anterior to the gland, on each side of the median 
line, is the sternothyroid muscle, in front of which is the, sternohyoid. Run¬ 
ning diagonally across the upper part of the sternothyroid is the anterior belly 
of the omohyoid. The sternal origins of the stertiomastoid muscles cover the 
lower parts of these muscles and also part of the lateral lobes of the thyroid. 
The anterior jugular veins pass from above downward on each side of the 
median line within the fascial layer which lies between the platysma and the 
depressor muscles. 

Posteriorly and mesially the gland embraces tbe upper end of the trachea 
and part of the larynx. The isthmus usually lies on the second, third, and 
fourth tracheal rings. The lateral lobes extend downward as far as the sixth 
ring, upward to tho middle third of the thyroid cartilage, and backward as far 
as the esophagus. Posterior to the lower part of each lateral lobe lie the in¬ 
ferior thyroid artery and recurrent laryngeal nerve, and behind the upper polo 
is the posterior branch of tho superior thyroid artery. The parathyroids also 
lie behind the lateral lobes; their positions will be described later. External 
to the lateral lobes is the carotid sheath containing the carotid artery, vagus 
nervo and internal jugular vein. 

When the thyroid enlarges, its relationship to neighboring structures 
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cliiiiiges. It' onliirficiiu'nt is forwjird or npwiird, tlio j^oitcr strctclics and sopa- 
rates the imiscics ovcrlviim it. 11'iMilariiciiiciit i^ lateral, tlie eanitid slaaitli and 
its centeiits are di''])laee(l. In a lariie iioiter llie artei\ ma\ l)e piihlied (Hitward 
heliiml tlii‘ vein wliile tlu' \eiii l)eeoiiies ^juead cut u|icii tlie side cl' tiu' luincr nr 
inav oven lie npcn its anterior surl'ae('. In extreme eases the arter\ and \ein 
inav he st'jiarated hv a eciisiderahh' iiiter\al. the \ein l\ini:' in Ircnt, cl' and 
nearer the nunlian line than the ai’tei'v. Ilenei' it dce> nc| t'clicw that the pnUa- 
tinn of the arter\ will neee^sai’ilv indicate the ])C'iticti cl' the- vein. .\ Kncwlediie 
of the possihilit\’ of this altered relaticti Is es.-enlial. l.iicKi iii\es the followinf' 
ex])lanaticn: N'eins which ])ass l idin the th\rcid tc the internal ina;nlar 

limit the dis])laeement of the latter, wheri'as the artei-y is ncl similarly ro- 
strietecl. TIa' position of the recni’rent laivtmeal nerx' may he altered hy tho 
”rowth. Ordinarily it is pushed hachward and iii\\aic| and lies in the furrow 
between tlie ti'achea and esophanns; r.arely it is spfc.ad cut over the jioslerior 
surface! of the tumor. 

Anomalies of the Thyroid Gland.- In lari' ca^es one lohe or even more of 
the thyroid is.ah.sent; the isthmns is absent In .ahent H* per c-eiit. of cases ( I’ier- 
sol). .\ j)\ r-aniidal process, occasionally donhie. i- pi'i^ent in alxait .'" 1(1 percent, 
of ea.ses. It is an elonyatial imis'- id' lh\roid ti'-siie projectiiiLt upward frian 
, the, isthmns I,'inn in or near' the mid line. It may reach as far its tin' hyoid 
hone. 

, 1 llniniii/.s ai'e i'-idated masses of th\i'oid tissue of variahh; size 

which oeca''ionall\ occur in the I'cck In addition to the normal thw'oid hody. 
The\’ are i-e.dl\’ siipeiTinmciai \ th\roiils. When connecte'd with the thyroid 
iriand, the\ ai'i‘ termed p^emlo acci thxioid'-; when at :t cousiderahlo 

distance fi'om the tlivioid, lhe\ mi' tei-med aheirant (wanderin';) (h\i'oids. 
rh(*y iti'c found ehiell\ in the lollowinn re'iions: superiorly, alori"; tin' 
track of the ohiiterated th \ iom lov.sn | duct; i n I'er'ioily, within the rneditts- 
tiirmn; later'all\, hi-tween the c.iioiid sheath and the lateral lohi'. .\her- 
ratrt rrias-es are also forrnd in a \ariet\ id' other po.sitioiis, such rrs tho 
snhrtraxlllar'v r'enion. .\cces'oi\ anil aherr'ant thyroids may ]»r'eserit, tlrr; 
same lesions as the th\rold lt~c|l'. ()l par-t icitlar- sur-nic.rl importance In 
eoimection with ircces.sor'v th\roiiU ate those which occur in the tongue and 
those' which "Ivf' rise* to intrathoiacic noiters. 

THE PARATHYROID BODIES 

Tho jiafitthyroids or “epithelral hinlies" ( Kolin) are hratnrhial cleft de¬ 
rivatives. In iiiitir and nrtist mammals they dovelo]) from the third attd fourth 
hraitehial clefts of each sidi! as masses ol eomjract e[)ithelial e'clls. I hriy arc as 
a ntle 4 in itnmhor, hut their exact I'tmmeration itt an individual ca.se is often 
difficult hecaitse of their .sntall si/e, variable positiorr, arnl similarity itt grntiH 
appearance to other ti.s.siies. 

11lstnloi;ieally these or;;ans consist ot a mass of cells (I' itrs. 2, .‘5) iirvcsted 
19 1: 
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wi^ a thin fibrous capsule. The gland has a reticular stroma and is strikingly 
vascular! 

The occurrence of the glands in pairs is the typical arrangementva superior 
(external) and an inferior (internal) body being present on each side. The 
follovnng are the most frequent situations, although variations from these posi¬ 
tions are frequent. The superior lies close to the thyroid on the middle third 
of its posterior surface, approximately on the level of the lower border of the 

cricoid cartilage. It lies on a plane posterior 
and external to the terminal branches of the 
inferior thyroid artery and recurrent laryn¬ 
geal nerve. 

The inferior lies most often on the pos¬ 
terior aspect of the lower third of the thy¬ 
roid, in which case it is frequently found 
anterior to the recurrent laryngeal nerve and 
inferior thyroid artery, close to the thyroid 
gland at the entrance of the lower branches 
of the artery. The gland also may lie at or 
below the inferior pole of the thyroid. 

Accessory organs, that is, small accumu¬ 
lations of characteristic parathyroid cells, 
have been found not infrequently, especially 
below the thyroid, within the thymus and 
even within the thyroid (Getzowa). 

The parathyroid glands lie outside of the 
thyroid, from which they are separated by 
portions of the external capsule, yet one or 
more may be beneath this capsule, but rarely 
imbedded in the substance of the gland. 

The size of the organ varies from about 
3 mm. to 15 mm., the average being about 
The bodies are usually somewhat flattened, 
and may be of various shapes, but especially round, oval, or reniform. The 
color is a peculiar yellowish brown. 

The blood supply of the gland (Fig. 4) is described by Ilalsted and Evans 
as follows: 



Fio. 4.—PoBTBBioR Aspect of Lateral 
Lobes of Thyroid Showing Posi¬ 
tions IN Which the Parathyroid 
Glands Frequently Occur. Tho 
blood supply of the parathyroids is 
represented diaKrammatioally aonord- 
ing to tho desoription of Halsted and 
Evans. 

6 by 4 by 2 mm. (Berkeley). 


“In practically every case studied, the lower parathyroid artery came from a 
prominent branch of the inferior thyroid artery. The actual number of observer 
tions was nineteen. The upper parathyroid gland invariably has a short artery of 
supply which may rise from one of the main branches of the inferior thyroid or from 
an anastomosing nUnua joining the superior and inferior thyroid arteries. A very 
prominent anastomosing channel was found along the posterior margin of the lateral 
thyroid lobe in eight of twenty instances, and in these cases the superior parathyroid 
artery was a short‘branch from this channeL” 
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HTPEBTHTBOmiSM OR TH7BOTOXIOOSI8 

Hyperthyroidism or thyrotoxicosis is “tho constitutional state associated, 
with goiter” and presumably due, in part at least, to thyroid intoxication. The 
terms include tho toxemias 'at times noted in the course of simple goiter, as well 
as the systemic disturbances occurring in exophthuhnie goiter. As Plummer 
states,.the two conditions should be differentiated. To avoid confusion, we will 
use the term “exophthalmic goiter” instead of “hyperthyroidism” in the con¬ 
sideration of the condition about to be described. 


EXOPHTHALMIO OOITEB 

General Considerations.—Exophthalmic goiter (Graves’ disease, Basedow’s 
disease) consists in a peculiarly variable group of symptoms, the chief of which 
are enlargement of tho thyroid, exophthalmos, tachycardia, and tremor. ‘ With 
these are associated numerous others less striking and less characteristic, such 
as emaciation, muscular weakness^ excitability and disturbances of the digestive 
organs and vasomotor system. Not oidy is tho grouping of the symptoms ex¬ 
ceedingly variable but likewise the order of their development. In a well- 
marked case all of tho cardinal symptoms may be conspiepous and the diagnosis 
unquestionable; on the other hand, in early eases or incomplete (fruste) types 
of the disease the symptom-complex may he such ns to render diagnosis difficult 
and perhaps only possible by an exceptionally acjito. and trained observer. 
Thus, we have the two extremes: the well-marked case with exophthalmos, 
goiter, tachycardia, tremor, emaciation, and the suggestive blood changes, and, 
in contrast to this, tho case presenting few symptoms, such as tachycardia,* 
emaciation, and muscular weakness, with doubtful or negative blood findings 
and no suggestion of enlargement of the thyroid or exophthalmos. Between 
these extremes there are all possible gradations and combinations of symptoms. 
The onset of the disease is usually relatively acute, and its course chronic, 
characterized by remissions and exacerbations. 

* The symptoms which comprise the disease were ascribed for many years ex¬ 
clusively to overactivity of the thyroid gland with increased production and ab¬ 
sorption of its secretion, and upon this interpretation of the disease has been 
based its surgical treatment. But of late there has developed a feeling of op¬ 
position to this long-aceepted theory, many observers being inclined to dis¬ 
credit the thyroid as the unique and all-important cause of the symptoms. 
Recent investigations seem to show a close connection in ex<^htha1mie goiter 
between the thyroid and other organs. To persistence of the thymus has been 
attributed an important part in the pathogenesis of tho disease, while various 
observers attach importance to the relationship which they consider has been 
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established between the increased activity of.the thyroid and the pituitary, 
pancreas, and chromaffin system, especially the adrenals. The investigations 
upon which these .opinions are based arc suggestive of findings which will 
modify the long-accepted interpretation of exophthalmic goiter. They point 
especially to the possibility that the thymus plays an important role throughout 
the course of the disease and that the symptom-complex is modified by con¬ 
comitant functional derangements of other ductless glands, or is due to poly¬ 
glandular hyperactivity or lack of balance. However, a pall of confusion is at 
present spread over the whole question of the origin of the disease. It is of vital 
importance that wo should know what symptoms are due to hyperthyroidism, 
hypothyroidism, and dysthyroidism, and how and to what extent other glands 
modify those symptoms. Efforts are constantly being directed toward the solu¬ 
tion of theflo problems by experimental pathological, physiological, and clinical 
studies. With greater knowledge more exact indications for treatment doubt¬ 
less will bo possible. But while investigators appear to be on the threshold of a 
more intimate understanding of internal secretions, and especially of their 
associated interactions, as yet facts bearing upon this phase of the subject are 
not sufficiently established to influence materially our practical attitude toward 
the operative treatment of the disease. 

Before entering into considerations of treatment it is necessary to define the 
interpretation of the disease upon which are based the therapeutic measures 
advocated and practiced at the present time. Without going into the intricacies 
of the discussion, it njay be assumed that in this disease the structure of the 
thyroid shows fairly definite changes from the normal, luimoly, hypertrophy 
and hyperplasia of the thyroid parenchyma; that the gland secretes an excess 
of normal or of perverted material which enters the circulation, causes toxemia, 
and secondarily influences the functional and organic conditions of other or¬ 
gans ; that the usual type of the disease is represented by symptoms referable 
Tio this hyperactivity of the thyroid, modified, if at all, only to a minor degree bv 
other organs, eonstituting for practical purposes a thyrotoxicosis or hyperthy¬ 
roidism, and, finally, that the symptoms ns a rule may be favorably influenced 
by operative measures limited to the thyroid. Such is the enusemsus of opinion 
among experienced surgeons; an opinion justified by results. It is likewise fair 
to assume that there is a smaller group in which the symptoms arc due in part 
to hyperactivity of the thyroid, but are complicated to a marked degree by 
functional disturbances of other ductless glands. Whereas the first type is 
usually easily recognized, no definite rules can be formulated for the second. 
Therefore, this type must be disregarded unless it is suggested in the study of 
a case by irregularities of the symptoms which, when noted, should lead to 
caution in diagnosis and in treatment. 

Operative Indications. —There has been much discussion as to the indica¬ 
tions for operative interference in Graves’ disease and great divergence 
of opinion has been expressed. So general an antagonism to and fear of 
operative treatment has been prevalent for many years that it is advisable 
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the outset to cull attciitiou to tlio factors upon which tliis foeliu{( de- 

First, tho cases have loiij; been considered notoriously J)ud operntivo risks, 
and, in consequence, medical men have sluiwn a disinclination to recommend 
operation. Second, numerous non-operative pnx’cdnrcs, some empirical, others 
based upon scicntitic observation, have been exploited with mneh eonfnsing 
theory and have been cmployetl with more or less l>cnelit, although they have not 
been successful enough to avoid many therapentie disappointments. However, 
they liavo encouraged the point of view that o])cration should bo employed only 
as a last resort. Third, the syinptom-eomplex is so variable as to make it iin- 
,possible, especially in mild cases, to construct exact rules whereby certain defi¬ 
nite groups of symptoms can bo designated as positively indicative of oj)crntivo 
interference rather than medical treatment, b'enrth, flic present tendency to 
discredit the thyroid as the essential, unicpic, and all-iniportant <‘ansu of tho 
symptoms has been prone to favor other measures than operation on tho thyroid 
for the treatment of the disease; Fifth, the permanence of ojxjrative results 
has been questioned. 

While these views cannot Ix) disregarded altogtithcr, their importance has 
been unduly magnified; they have; fostered an aversion to operation which has 
resulted in harm to many patients. .Vs ojiposed to the above objecitions, it must 
be emphasized that too great weight has bixui attac-hed to the operative danger, 
as is shown by the fact that the operative mortality in tho hands of skillful 
surgeons lias been reduced to about + per cent. .Moreov(!r, it is the consensus of 
opinion among experienced surgeons that, wIh'ii a careful study of a case has 
demonstrated to a reasonable certainty that the symptoms are due in largo 
part to increased activity of the thymiil gland, curtailment of tho thyroid 
activity and secretion, through limitation of its blood supply or diniinntion 
of its secreting tissue, is tho ideal therapeutic proi-cdiire, and that operation 
offers the most reasonable, reliable, rapid, and lasting means of improvement 
or cure. 

As a matter of fact, both the operative and non-operative procedures are 
essential in the treatment of the disease. Efforts should not lx; directed toward 
exploiting one to tho disadvantage of the other, but rather each should bo ac¬ 
cepted and an effort made to establish their respective indications and har¬ 
monize their uses. 

It must be understood that the course of tho disease is uncertain, and that 
occasionally, especially early in the disease, patients improve or recover without 
operation, at times without medical treatment. Consequently when cases are 
seen in an early stage, a trial of non-operative measures is advisable to avoid 
unduly precipitating the patient into operative risks. 

But it should be understood that non-operative treatment rarely affords more 
than temporary improvement and usually requires pcrioilic repetitions. If im¬ 
provement is not strikinarly marked and relatively lasting under medical treatment, 
operation Is indicated unless definite contra-indications are pre'sent. Moreover, early 
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operation is indicated and unnecessary delay by unduly protracted non-operative 
measures is to be condemned for the following reasons; The operative risk is much 
loss in an early than in an advanced stage of the disease; the heart and other organs 
have not sustained permanent damage and, the course of the disease being usually 
progressive, it is probable in every case that operation will ultimately become neces¬ 
sary. In urging early operation, Koeher emphasizes its special importance in the 
steadily progressive, in contrast to the periodically progressive, types of the disease. 

In a late stage or in acutely active periods of the disease a preparatory course 
of medical treatment is always advisable and often imperative, the aim being to 
improve the condition of the patient so that operation may be undertaken with com¬ 
parative safety. 

On the details of nou-operativc treatment we eannot dwell at length. The 
essential faetors are, first, rest, and, 8C(?ond, food. By rest is meant absolute 
physical and mental rest; rest in bed for weeks, amid cheerful, carefree, and 
hygienic surroundings. Next in importance to rest is food; emaciation must be 
prevented or corrected; an abundant simple diet is therefore important. Mas¬ 
sage, baths, and drugs should be employed as indicated. Drugs are chiefly 
indicated for their tonic effect (arsenic, iron) or sedative effect (bromids, 
quinin hydrobromatc). Various therapeutic agents, such as extracts of thymus, 
pituitary, spleen, pancreas, and adrenal, have been advocated and used, for the 
most part empirically. Thyroid extract, iodin, and iodothyrgglobulin have 
effected benefit in sonic cases; also antithyroid scrum and other thyroid prep¬ 
arations. The serum of thyroidcctomizcd sheep and dried milk of thyroidecto- 
mized goats have been used. Radium and the X-ray arc also employed to some 
extent. 

Contra-indioations to Operation.—While some surgeons recommend that op¬ 
eration be proposed to practically all jiaticnts, the majority consider that there 
are definite contra-indications; these arc: 

1. Profound secondary changes in other organs, especially the heart and 
kidneys. Marked dilatation of the heart, extreme rapidity and irregularity of 
the heart action and evidences of severe nephritis, if not improved by treatment, 
contra-indicate operation. Operation should bo delayed, as Jlayo emphasizes, 
rmtil the subsidence of gastric crises, acute delirium, diarrhea, ascites, and 
edema of the hands and feet. 

2. Evidences of incipient myxedema. This, of course, precludes further 
diminution of the thyroid secretion by operation. 

3. Status thymicolymphaticus. A persistent thymus has been particu¬ 
larly emphasized as a contra-indication by many authorities. On the basis of 
60 autopsies, Capollo and Bayer state that in patients who had exophthalmic 
goiter but died as a result of other diseases, a persistent thymus was found in 
44 per cent.; in patients who died as a direct result of exophthalmic goiter, a 
persistent thymus was found in 82 per cent.; in patients who died at the time 
of or soon after operation a persistent thymus was found in 95 per cent. Simi¬ 
lar findings have been reported by others. The figures are sufficiently striking 
to cause thymic persistence to weigh heavily against operations on the thyroid. 
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but this factor cannot receive general application until the symptoms of per¬ 
sistent thymus are better understood and its rect)}niitioii simplified, for, al¬ 
though percussion and X-ray findings arc at times conclusive, they cannot bo 
depended upon for diagnosis. On tlic otlicr liand, it is a well-known fact that 
the coexistence of a persistent thynins with other evidences t)f status lymphaticus 
is frequently an important factor in tlu' fatal o\itcome t>f operations, miero- 
forc, in the presence of this condition operation cannot he recommended with 
safety (Alayo and AIcGrath). 

OPERATIVE PROCEDURES 

The operative procedures which are in general use are: 

1. legation of vessels. 

2. Partial thyroidectomy. 

Method which may he regarded as being in the c.xperimcntal stage: 

1. Thymectomy. 

Methods which have a limited applicability: 

1. Sympathctcctoiny. 

2. Injection into the substance of the gland. 

Ligation of Vessels.—\"ascnlar ligature for e.Nophthahnic goiter was atlvo- 
cated by M’dlilcr as a means of diminishing the secretion of and absorption from 
the gland. As the result t)f ligation alone, the syniptonis are ttfteii very favor¬ 
ably ailected and the general condition improved; in some cases complete cure 
results (.Mayo). Ihit as a curative measure tin* proce(liire is less reliable and 
less effective than jiartial thyroidectomy. Its indications arc: 

1. J'iarly cases with slight to.xemia in which modification of the blood sup¬ 
ply of the gland may rei'stahlish its normal e(|uilihrium. 

2. Severe cases in which temporary imi)rovement may Ikj obtainetl and 
enable a more radical operation to be snpportcfl. 

)3. To sup])lcinent extirjjatioii of one lobe with ligation of the sujierior 
vessels of the other. 

The question naturally arises as to how many vessels slnuild he tied and in 
how many operations. As would be expet;tcd, the greatest effect is obtained by 
ligation of all 4 arteries. In Kidygier reported 22 cases of ligation of the 
4 arteries with 20 cures or improvements and 2 failures, but no myxedema, 
tetany, or other serious complication. Kochcr, in the same year, recommended 
successive ligations, fearing the wcurrcnce of myxedema. Ho made a rule 
never to tie more than 3 arteries. He published 34 cases with 31 cures or im¬ 
provements and 3 deaths. This conservative tendency still prevails and 2 or 3 
groups of vessels are usually considered the proper number to ligate, although 
' some operators ligate all 4 in successive stages. This has been done repeatedly 
without untoward results. The fact that the thyroid arteries anastomose 
with other arteries makes it extremely unlikely that insufficiency of the thy¬ 
roid will ensue. However, when the 4 ligations arc performed, a consider- 
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able interval should elapse between the third and fourth ligations so as to 
provide the thyroid and the parathyroids with sufficient blood supply through 
anastomotic channels, otherwise the procedure must be regarded as exposing the 
patient to an undue element of risk.' 

Technical difficulties are not great since the thyroid is rarely so large as to 
interfere materially with the isolation of the vessels. Experience indicates that 
the best results are obtained by mass ligation in the case of the superior thyroid 
so as to . include the vein or veins, lymphatics and nerves together with the 
artery. B 6 rard suggests that the metabolism of the gland is affected through 
tying the nerves which accompany the vessels. Tho superior vessels are elected 
as a rule, in preference to the inferior, because they are more accessible and 
sufficiently large to produce a marked effect upon the gland; moreover, the 
operation docs not involve the danger of interfering with the blood supply of the 
parathyroids or injuring the recurrent laryngeal nerve. 

Partial Thyroidebtomy.—I’artial thyroidectomy is undoubtedly tho most ef¬ 
ficient treatment, operative or otherwise. But tho observance of many details 
and the use of extremely good judgment arc essential for its safe employment. 
Attention should be drawn to the fact that there is a growing tendency to reserve 
partial thyroidectomy for tho final step in a “gi-aduated” attack upon the 
thyroid, with vascular ligations as preliminary steps. As an initial procedure 
thyroidectomy is unnecessarily radical for some cases and too dangerous for 
others; in selected cases, however, it may be applied at the outset. The amount 
to remove is the important feature. Ideally, a delicate balance should be e.stab- 
lished so that the patient has enough thyroid to supply physiological require¬ 
ments and yet not enough to allow tho continuauco of a pathological surplus. 
While from % to 1/4 of the gland, that is, about l/j of a lobe, is said to be 
sufficient to supply the necessities of the body, provided the part left is capable 
of functionating in a normal manner, it is the limit of safety. Riedel and 
others counsel oxteusive resection up to this point, arguing that the chances of 
cure aro in direct propoi-tion to tho amount of gland removed. Whereas, in 
general, this is true and removal of about % of the gland—that is, 1 lobe and l/. 
of tho other lobe—will give a greater guarantee of complete and rapid cure of 
tho hyperthyroidism than the removal of a smaller portion, this arithmetical 
rule is not absolute. Moreover, in attempting to approach the limit of safety too 
closely there is danger, although slight, of overstepping it, with resulting myx¬ 
edema; and, further, resection of the second lobe increases the danger of 
troublesome hemorrhage and of acute toxemia. Therefore, the disadvantages of 
removing' too much and the possibility of resorting to subsequent resection, if 
insufficient tissue has been removed at the first operation, very definitely indi¬ 
cate a conservative policy. 

There is little reason why resectioi^of the second lobe should not be regarded* 
as a step in the “graduated” operative treatment of the disease. It should be 
understood before operative procedures are begun that they may involve more 
than one operation upon the gland. This attitude would lead the surgeon to 
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limit the thyroidectomy to a relatively safe procedure and would not cause a 
raflection upon surgery by the failure of the symptoms to disappear after the 
first operation. 

The general and safe rule prevails of leaving the smaller loho intact and 
of removing the larger or more vascular lobe together with the isthmus. If 
this procedure proves inadetpiate resection may be performed subsequently; 
this is an infinitely better policy than radical etl'orts at the first operation upon 
the gland to approach too closely the physiological equilibrium of the gland 
and the limit of safety of the patient. 

The conservative practice outlined above is not to he considered an absolute 
rule. In certain selected eases of largo bilatenil goiter, exeision of one lobe 
and resection of the other is justifiable at one operation. It has also been rec¬ 
ommended that in tlu'se eases the functional activity of the second lolto may be 
diminished by ligation of its siiperior vessels rather than by resection. 

The operative conditions differ from those which ])revail in ordinary goiter; 
on the one hand, the gland ordinarily is not greatly eidargcd, is not deeply 
situated, does not present awkward procc8s<>s nr projections, and is not ad¬ 
herent to adjacent strnetnre.s. 1'hcse factors would tend to simplify the opera¬ 
tion, but they are, ns a riile, more than offset by the size and friability of the 
veins, tbe adherence of the outer capsiile and the friabh* and vascular nature 
of the thyroid tissue. In view of these features, the operation is iniich more 
dangerous and difficult than one for simple goiter. Hut the real danger con¬ 
sists in acute and at times fatal disturhanccs which may f>cc\ir soon after the 
operation. The technic of the operation is the same as for extirpation for 
simple goiter; the only features to emphasize as particularly important in con¬ 
nection with exophthalmic! goiter arc the imcessity for absohito hcinostaaia and 
extreme care and gentleness in the manipulations. Obsenance of these pre¬ 
cautions favors a smooth postoperative course. Details of the technic of the 
operation will be described later. 

Thymectomy.—Extirpation of tbe thymus has betn reccaumended for the 
treatment of exophthalmic goiter, Imt too little is known of the imlieations for 
and results of the procediirc for jmlgment to be passed upon it at tho present 
time. Garre, 1910, removed the thymus in a case of Hasedow’s disease with¬ 
out interfering with tho thyroid. No change resiilted in the goiter, but a 
distinct improvement was noted in the general condition of the patient. Espo- 
eially striking was the ealming of the heart and the change in the condition of 
tho blood; the lymphocytes dropped from about 40 j)cr cent, to 22 per eent. 
Suuerbriich also removed the thynuis in a case of Basedow’s disease and found 
the blood picture to be more improved by this than by removal of part of tho 
thyroid gland. 

Many features point to the thymus as a faetor which must be reckoned with 
in the consideration of the surgical treatment of exophthalmic goiter. We can 
touch upon them, however, only very briefly; full details may be obtained by 
consulting the authorities cited below. 
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An enlarged thymus has been held responsible for many of the sudden 
'deaths which have occurred during or directly after operation for exophthalmic 
goiter. Death in these cases has been variously attributed to pressure of the 
thymus upon the great vessels and trachea, to status lyniphaticus (status thymi¬ 
colymphaticus), and to thymogen intoxication. 

Autopsy findings show that in a large proportion of cases an enlarged thymus 
is associated with Basedow’s disease. The statistics of Capclle and Bayer have 
already been cited; Matti, Melchior, Gebclc, Bier, and otlicrs have made simi¬ 
lar observations. 

Experimental work upon the thymus has resulted in significant findings. 
For instance, Ocbclc implanted tbynius gland in the abdominal wall of a young 
dog and 9 weeks later the thyroid and the parathyroids were removed. The 
animal remained well. In consequence be suggested that the thymus replaced 
the thyroid. Birchcr produced symptoms suggesting acute Basedow’s disease 
in 5 dogs by implantation of fresh hyperplastic thymus in the peritoneal cavity. 
Similar experiments with normal thymus gland produced no recognizable dis¬ 
turbance. (Klose, Alayo and McGrath, (’apcllc and Ihiycr, Parker, Z('sas.) 

Intervention on the Cervical Sympathetic.—Sympathctcctoniy was enthusi¬ 
astically tried after its inauguration by dabmday in ISiXi. Jlc practiced sec¬ 
tion of the nerve; Jonncsco recommended resection of the superior and middle 
ganglia with the intermediate nerve. The rcsidts were extremely variable and 
cures so exceptional that the method was practically abandoned. However, 
Mayo has recently advocated the operation for cases with extreme exophthalmos 
and marked nervous symptoms but with small thyroid. Sympathctectoniy and 
ligation of the superior thyroid vessels are performed through one incision. Ho 
states that the operation not only improves the exophthalmos but produces 
great improvement in the general symptoms. (Jour. Am. Alcd. Assn., 1914, 
Ixiii, 1147.) 

Injection.—Injection into the gland of iodoform and ether and other sub¬ 
stances was fonncrly practiced, but was discarded as a dangerous procedure. 
Porter has rcecutly advocated the injection of boiling water, minims 100-400. 

Summary of Operative Indications and Contra-indications.—.\ brief trial of 
non-operative treatment is indicateil in the early stages of the disease. If im¬ 
provement is not marked and lasting under such treatment operation is indi¬ 
cated. In acute exacerbations of the disease non-operative treatment should 
always bo pursued until the subsidence of the acute symptoms, after which • 
operation should be recommended. In advanced cases, before operation is 
undertaken, complications should bo treated so as to render the condition of the 
patient as favorable as po.ssible. 

. No one symptom should preclude operation; the Rencrnl condition of the patient 
must be the criterion. In the absence of evidences of myxedema or status thymico¬ 
lymphaticus, the dictum of Kochcr may be adopted, that operation is contra-indicated 
only in cases which present degeneration of the heart muscle, with low blood pressure, 
irregular pulse and periodic attacks of delirium cordis, that is, extreme rapidity of 
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the heart with very irrcirulur pulse. Unless the heart is seriously affected, judicious 
preliminary treatment frequently brings about sufSeient improvement to warrant 
operation. 

Summary of Choice of Operative Procedures.—In early and mild cases the 
superior thyroid vessels of both sides are lipjted at 1 operation. In sevoro cases 
the superior vessels are ligated in 2 stages, with an interval of 10 days or more 
between. In cases of niodcrato severity prinuirv partial thyroidectomy with or 
without ligation of the superior vessels of the other lobe may bo performed pri¬ 
marily. 

Subsequent steps in all of the three varieties are determined by the course of 
the disease, condition of the patient, and tlu! size and condition of the thyroid. 
In mild cases, if symptoms persist or recur aftei- va.seular ligation, the larger 
lobe should be excised or one of tin* inferior thyroid arteries may be ligated, 
reserving excision for a sulKsecjnent operation. In severe eases partial thyroid¬ 
ectomy is performed ns soon as H\iflieient improvement has occurred after tho 
first or second ligation to warrant the oj)crative risk. In any of tho varieties, 
if excision is followed by jicrsistenee or ree\irrene(‘ of the symptoms, resection 
of the second lobe or fourth ligation is indicated. 'J'he hitter, however, is only 
perfoiTiied when a siiflieicnt time has elapseil to allow some collateral circulation 
to be established. 

Partial thyroidectomy or e.xeision, as used above, imply in general removal 
of one lobe and i.sthmus. In the unilateral type of lesion this should always bo 
the rule. In the bilateral type a similar amount usually should 1 m) removed and 
resection of the second lobe re.served for a snhseipient operation; but if both 
lobes arc large and the condition of the jiatient is reasonably good, excision of 
one lobe and resection of the other is sometimes justifiable at n single operation. 

ANESTHESIA 

The question of anesthesia is of great importance in operations for exoph¬ 
thalmic goiter. The choice of inetliod of anesthesia is largely dcjK'ndent upon 
the condition of tho patient and the attitude of the operator in regard to tho 
relative advantages of local and general anesthesia. 

In general, it may bo said that for most vascular ligations, especially of tho 
superior vessels, local anesthesia is appropriate, and for most partial thyroidec¬ 
tomies general anesthesia should be employed. But the question of anesthesia 
in these cases cannot be so easily dismissed; the principles involved must bo 
elaborated. Basedow’s disease is a manifestation of nerve excitation; tho 
symptoms are aggravated by unrest, excitement, and anxiety; the postoperative 
course is markedly affected in proportion as these factors are present or absent 
before, during and after the operation. Ante-operative anxiety, the mental 
unrest and perhaps physical suffering which attend a moderately prolonged 
operation under local anesthesia, or the excitement associated with the sudden 
and crude administration of a general anesthetic, tend to aggravate the symp- 
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toms of the disease, at times to a serious degree, perhaps even to the extent 
of turning the balance against the patient. Crile in particular has empha¬ 
sized these features, stating that one of the greatest factors in the surgical 
risk is psychic excitation. An effort should be made to minimize ante-opera¬ 
tive anxiety, to eliminate operative unrest and suffering, and to curtail 
shock. 

In general, to meet the indieations a preliminary dose of morphin (grain 
%) and atropin (grain 1/120) should be given about to 1 hour before opera¬ 
tion and the administration of the anesthetie delayed until the sedative effeet of 
the preliminary drug is marked. The anxiety of the patient is thus consider¬ 
ably reduced and the anesthetie is more quickly effective. The anesthetic of 
choice is nitrous oxid-other sequence, although ether alone or nitrous oxid and 
oxygen have their advoeates. It is essenti^il that the anesthesia should he admin¬ 
istered with extreme eare and should bo light, smooth, and as short as possible. 
While the above is appropriate for routine cases, it may be wisely modified in 
extremely bad risks by following Crile’s method. 

Crile attempts to meet all of the indications by anocuassociation, the prin¬ 
ciple of which is “the exclusion of all harmful stimuli, making the brain and 
the personality of the patient unmodified and unimpaired through the opera¬ 
tion.” His aim is to minimize ante-operative anxiety by “stealing” the gland 
without the knowledge of the patient; to eliminate operative unrest and physi¬ 
cal suffering by the use of a general anesthesia, and to prevent shock by 
blocking the tissues in order to prevent the transmission of nerve impulses. 
While the principles involved have much to commend them, the relative impor¬ 
tance of the various steps can be determined only after long experience. Crile 
proceeds as follows: 

After the patient has consented to the operation she is given each morning 
a hypodermic injection of sterile water followed by the inhalation of small 
quantities of nitrous oxid and oxygen under the pretext of medical inhalations. 
On the morning of the operation a hypodermic of morphin and scopolamin is 
substituted for sterile water and the inhalation is carried to the anesthetic stage. 
The anesthetized patient is then transferred from her bed to the operating room. 
All tissiies are injected with 1-400 novocain before division. Previous to clos¬ 
ing the wound quinin urea hydrochlorid is injected around the whole exposed 
field. The anesthetized patient is then returned to her bed, the room being in 
the same condition as before the operation. 


Intratracheal insufflation presents some advantages. Chloroform should be avoided 
on account of its danger. Rectal anesthesia has been recommended for use in cases of 
exophthalmic goiter. Theoretically it offers the advantage that the anesthetic, consist¬ 
ing of B or 0 ounces of ether with 2 ounces of olive oil, may be introduced without the 
patient recognizing that an anesthetic is being administered. On the other hand, as 
Oobum points out, “the margin of safety between surgical anesthesia and respiratory 
paralysis is apparently considerably reduced in the oil-rectal method.” My own experi¬ 
ence with the method is limited, yet the prolonged effect of the anesthetic after some 
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operations (non-goitrous) and marked dyspnea, cyanosis and incomplete anesthesia in 
a case of exophthalmic goiter make me feel that the method is not to be reeoniineuded. 

Local Anesthesia. —That tho results may be ^(^)d from ojxirations p(‘rf«>nned 
under local anesthesia is attested hv the fact tliat iiiaiiv emiiKUit sur{>;«iona, in¬ 
cluding Kocher, Rcim, Socin and Jalmulay, have employed it as a routine 
measure. 

The disadvantages of local anesthesia, besides the important psychic influences 
already mentioned, are that there is less freeilnm of dissection, the field of operation 
is not so thoroughly exposed and the patient nmy be n'stless or resistant; in conse¬ 
quence the operation is usually longer and more diflii-ult than one under general 
anesthesia and unexpected conditions or accidents are dealt with less readily and 
with less confidence. 

The chief advantages of local over general anesthesia are that deleterious effeeta 
on the kidneys, heart and lungs are for the most part avoidi'<l, and injury to the re¬ 
current nerve is leas likely to o(!cur on account of the iHtssibility of phonation in the 
conscious patient. 

INDICATIONS. —T.oeal anesthesia should be employed in eases presenting 
marked cardiac, renal or puhnomiry disturbances, also when there is evidence 
of pressure upon the trachea, and in certain cases, as in singers, to ininimize the 
danger of interference with the function of the vocal cords. 

TECHNIC OF LDCAL ANESTHESIA.—Morphiii is administered about Vv! 
hour before operation. Nov(x*ain '/j to 1 per cent, with adrenalin is usually 
employed. For partial thyroidc<‘tomy the akin and supcrfic.iol tissues are anes¬ 
thetized along the proposed line of incision, the muscles are injected where they , 
are to be cut, and a complete blocking of the field about the gland, especially 
the regions of the upper poles, is made by copious injections. The general fea¬ 
tures of the technic of local anesthesia are detailed in tins article on anesthesia. 


FOSTOPEBATIVE OABE 

The surgeon’s obligation docs not cease with the operation. In exophthal¬ 
mic goiter the after-care is especially important. The patients arc poor opera¬ 
tive risks and danger persists for several days. Immediate care consists chielly 
in rest in bed, quiet, fluids, and the relief of symptoms. The length of time in 
bed nmst vary considerably. There should be as little as possible in the environ¬ 
ment to excite or disturb the patient. Fluids should be administered freely, 
water being given by rectum cither continuously or by injections about every 
6 hours; if the rectum is intolerant, hypodermoclysis should be substituted. 
Sedatives, such as bromids, are to be given symptomatically; for excessive ex¬ 
citability and restlessness, Mayo recommends morphin or scopolamin (gr. 
1/200), repeated as indicated. Cardiac stimulants arc often indicated, and 
an ice cap over the pericardium does much to quiet the heart action. Atropin in 
small repeated doses is indicated if sweating is considerable (Mayo). If dis- 
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charge is free, the dressings should be changed frequently. Drains should be 
removed about the second or third day. 

The patient should bo under constant medical supervision and advice for a 
long period after the operation. 

POSTOPERATIVE RESULTS 

The mortality from the operative treatment of Graves’ disease has been 
reduced progressively so that at present in the hands of experienced surgeons 
it is about 4 per cent, or less. It is striking in reviewing statistics to note the 
much lower death rate obtained by all operators as their experience has in- 
ereased. This must he attributed in part to improved technic, hut chiefly to 
an acquired ability to select the appropriate operation and the proper time to 
operate, to more thorough preparation of the patient, and to the separation of 
operative procedures into stages. In regard to the technic of the operation, as 
Ochsner states, we now have a comparatively safe surgical procedure, since 
it is possible to avoid for the most part the principal dangers which were 
prevalent in the past, namely, those due to anesthesia, hemorrhage, shock, sepsis, 
acute toxemia, cachexia strnmipriva, tetany, and injury to the recurrent 
nerves. 

A valuable report on the results of surgical treatment in exophthalmic 
goiter was presented before the French Surgical Gongress, 1910, by Dclorc and 
Lenocment. They found that the mortality of surgical treatment averaged 4 
per cent., ns calculated for about F.'iOO operations. Gondtiniug cases of great 
improvement !ind cures, there won' Ofifi favorable cases, 44 per cent. ^?on- 
operntivo treatment yielded ‘20 to 2.') per cent, cures, and 10 to 2r, per cent, 
mortality. 

Kochcr, in 1910, reported 409 operations for exophthalmic goiter with 3.4 
per cent, mortality; in the last 72 the mortality was only 1.3 per cent. 0. H. 
Mayo, in I'.tO.S, reported 200 cases operated upon in 1!)0.7, 1900, and 1907, 
with a mortality of 5 per cent., and in 1912 he report('d a scries of 278 cases 
with no death. 

As evidence of the striking improvement, it is of interest to note earlier 
statistics. Thus, in 1904, (\ 11. Mayo reported 40 partial thyroidectomies for 
exophthalmic goiters with 0 deaths,' l.'l per cent.; while Ilerard, 1890, gave the 
immediate mortality in cases of partial thyroidectomy for exophthalmic goiter 
from the compiled statistics of several operators ns I.! to 30 per cent. 

The chief cause of operative death is status lymphnticus; the chief causes of 
postoperative death are pi>ounioiiia and acute toxemia. Acute toxemia is of uncertain 
etioloprj’. It has been attributed to the entrance into the circulation of hypcrtoxic 
thyroid products in the course of the work upon the ftland or subsequently from 
wound absorption (tKvreotoxic theory), and also to hyperstimulation of the vasomotor 
and trophic nerves of the. region (nervous theory). Though it usually follows com¬ 
plicated operations, it may occur oven when operation has been restricted to simple 
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procedures. The chief symptoms nro c.xtremp tnoliy'iirdin, violent excitement and 
fever. This toxemin is said to be present to :i mild dejjnv in about two-thinls of the 
cases. In severe eases it may be fatal tbronirh heart failure within iJ days, but as 
a rule it subsiilra in 2 or :i days. 


Functional End Besults.—Koeher is of tlic oitinioii that in Graves’ discoso 
operations on the tlivroid, when properly performed, almost invuriahly lead to 
an iniprovcinent or cure, but he emphasizes the importance of early operation. 
In 1!)12 Jvochcr reported the detinite end results in .‘li’O operative eases of 
exophthahnie. goiter, showing a eomplete cure in l.'iO of the patients; 1 IS still 
presented indivitinal symptoms of the disease lint were considi'rahly improved. 
Only 22 cases showed an nnsatisfaetory onleome (‘ilher heeanse the operation 
ooiild not he eompleted or heeanse tlu're was rela|ise or heeanse sevondarv dis- 
tnrbanees fglyeosnri!i. alhnminnria, hepatic .symiitoms. edema) ’failed to sub¬ 
side after the operation. 

0. II. M ayo, on the basis of 2()(t operations in the years lltD.^i, and 

1!)07, reported TO percent, enred, 10 jier cent, improved, Ti.S jict cent, slightly 
improved, .'<.2 per cent, nnimproved. in 1012 he uave 7.1 per cent, as the e.sti- 
mated pro]iortion of enres, that is, “restored to nsefnhiess. resuming former 
occupations, and nearly free from all former symptoms." Some (‘xophthahnos, 
occasional tachycardia, and relapses of nervousness appear to have jiersisted in 
some of these. 

Knttner (<I2), I'niversity of Ilreslan. rejiorted (1011) that of all cascfl in 
the (’linie during 1.‘' years who had received surgical treatment S(1.2 p(‘r cent, 
of those living were enred or snllieieiitly improved to pursue their work; 10.8 
per cent, were nnimproved. Of tho.se treaterl medically 0.1.7 per (!cnt. were 
dead and none of the living were enred. 

(’oneerning the iiermanent results of the operative treatment of exophthal- 
niie goiter (partial thyroidectomy l, Weisjifenning (ll<i), writing from the 
First Surgical Department of the llanihnrg-Kjipendorf fieneral Hospital, ser¬ 
vice of Profes.sor Kiimimdl, points out that the eases operated upon during 1.SS9 
to 1900 have been rei‘xntriini‘d twie(>, lirst in 1901 ; again in 1901. The re¬ 
examination of 1901 covered 20 eases, the operation in the longest standing case 
dating back 11 years, while the interval in the most recent ease was 1 years. 
In 18 of the 20 eases the operation had been pbrfeetly sneeessfnl; the remaining 
2 were J failure and 1 death. 'I'he 19 surviving eases were again rei-xamined 
in 1905, nearly 5 years later, with the following rcsnlts: 

Cure, 14 cases; marked improvenent, 2 cases; moderate improvement, 3 
cases. 

The 14 ctires must he considered as permanent, since the operation in the 
last case operate*! upon dated back over 4 years. Fiv*; of these 10 cases were 
examined for the third time, Weispfenning also making a first rcfixamination of 
11 of 15 eases operated upon from 1900 to the lieginning of 1910. The 
16 reexamined cases are divided by him into 4 groups according to results; 
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pennanent cures, 4 cases ;• temporary cures, 3 cases; improvements, 2 cases; 
recurrences, 5 cases; goiter developing on the aide not operated upon, 2 
cases. 

(Concerning remote operative results, Klose’s (1911) compiled statistical 
material of 298 cases from several large clinics shows: 

191 = 64 per cent. (2 to 18 years) cures. 

72 = 24 per cent.* improvements. 

7 = .3 per cent, not cured. 

6 = 2 per cent, recurrence. 

22 = 7 per cent, deaths. 

In cases of ligation without thyroidectomy Mayo’s results were as follows: 

• Cases 


Slight improvement . 9 

Great improvement . 44 

Very marked improvement. 11 

Absolutely well . 4 

Cases of questionable exophthalmic goiter, no improve¬ 
ment . 9 


Whereas in most uncomplicated cases of exophthalmic goiter improvement 
in the toxic symptoms, such as tachycardia, tremor, and restlessness, occurs 
soon after operation, at times manifesting itself within a few hours, but usually 
in a few days, in some cases considerable time elapses before tbc beneficial effect 
manifests itself. 

The defthition of “cure” as used in the above statistics appears susceptible 
to differences of opinion or of observation. It seems in general to indicate an 
ability to resume former occupations, but does not always include tbc absolute 
and permanent cessation of all symptoms. Some oxophtbalmos, occasional 
tachycardia and attacks of nervousness appear to persist after operation in many 
cases which are otherwise returned to comparative health. 

At times hypertrophy of the remaining portion of gland takes place with 
return of symptoms necessitating renewed operation. That such operations 
may bo curative has been proved by numerous cases. Secondary permanent 
chEinges in other organs may prevent a cure 

Rogers emphasizes the fact that partial thyroidectomy is much more dan¬ 
gerous in youth than in later life. He also states that after an apparent opera¬ 
tive cure, pregnancy is likely to bring about a return of the symptoms. 

“Experience teaches that it is very exceptional for too much of the gland 
to be removed when there is a positive diagnosis of hyperthyreosis.” (Kocher.) 
Although myxedema has been known to follow even limited resections, signs of 
thyroid insufficiency as a rule gradually subside, the remaining tissue of the 
gland apparently supporting functional requirements. 

Changes in the blood picture result from diminution of the activity of the 
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tliyroid by operation (Kocher). With liypertliyroidiain is nsaocinted loiicopenia 
and an increase in the relative nnnibcr of lynipli(K-ytca. As a result of o^wration 
there is a fall in the relative number of lynipluH'vtes, also an increase in tho 
total leukocyte count. Some authors maintain that the dej>reo of approxima¬ 
tion of the number of lymphocytes to normal is a valuable iiulox of tho curativo 
effect of an operation. 

On the basis of the low mortality, 4 per cent, or less, and the favorable func¬ 
tional results, estimated at To per cent, of cures t>r improvement so f^rcat as 
to allow the ptirstiit of former occupations, o])erative treatment for exophthalmic 
goiter is strongly indicated. 'I'lie appriH-iation of the value of surgical treat¬ 
ment for tho disease has markedly developed in rwent years. 


SIMPLE GOITER 

Operative Indications. —The indications for ojicrafivo intervention in sim¬ 
ple goiter arc as follows: 

1. PRESSURK DISTURHAN’CKS.—The most frequent and important of these 
is pressure ujaui the trachea causing (lifspiica. Dyspnea may be of gradual de¬ 
velopment from the growth of a readily rwogni/.ahle goiter or of a concealed 
goiter developing within the thorax ; or it jiiay devcloj) suddenly as the result of 
hemorrhage. A number of eases have hcen reported of h('morrhagn into cysts 
which demanded pjonipt surgical intervimfion (Elder, ELsherg). J’ressnrc 
on the c.sophagus at times causes (Iiinjihaf/in, hut rarely of serious degree. Pres¬ 
sure upon the recurrent hu’yjigeal nerve, usually unilateral, is not rare. It 
may cause honrsrneux ajid roiii/h. At time's partial laryngeal paralysis gives 
no symptoms and for this reason a laryngoscopic examination should be made 
before operation, otherwise the paralysis may be recognized after the opera¬ 
tion and attributed wrongly to operative injury to the nerve. Occasionally 
pre.ssnre on the great vessels or on the nerves of the hraehial plexus gives rise 
to symptoms which demand relief. Pressure on the vessels which drain tho 
head, neck, and upper extremity may cause cyanosis and edema; pressure upon 
the brachial plexus may cause nevrah/lr pains in the upper extremity, 

2. SUSPICION OF MALIOXAN’CY. -'Phis is suggested hy sudden develop¬ 

ment or rapid increase in the size of a goiter, especially if this is associated with 
sensitiveness and pain, and if the patient is of advanced years. It is essential 
that malignant goiters be operatcil upon early; therefore, suspicion of malig¬ 
nancy indicates immediate operation. ^ 

3. DEFORMITY OR DISCOMFORT. —While the mere presence of a goiter 
does not in itself demand operation, the disfigurement, discomfort, and possi¬ 
bility of untoward developments in most cases render operation advisable even 
in the case of small adenomata and cysts. 

4 . ABNORMALLY SITUATED GOITERS. — Inlralhoracic goiters, although 
usually not recognized until pressure symptoms occur, should be attacked as 

20B 
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oarly as possible. Lingual goiters call for interference only if they cause symp¬ 
toms. 

. 6. SYMPTOMS OF TOXEMIA. —“There may occur with any simple goiter 
but especially with single or multiple adenomata, a slow chronic toxic condi¬ 
tion which acts on the system somewhat like the acute toxemia of exophthalmic 
goiter, causing dilatation of the heart, nephritis, and general anasarca. Nerv¬ 
ousness, tremor, and tachycardia may be present. J’rotrnsion of the eyes does 
not occur in these cases, but the myocardial change may cause a widening of the 
palpebral fissure. These cases, often called Graves’ disease, should be classed 
as complicated goiter.” “The average lapse of time between the appearance of 
the goiter and the thyrotoxic symptoms is 141/. years.” (Mayo and Plummer.) 
Kocher attributes some of these cases to prolonged use of iodin. 

MEDlCAIi V8. OPERATIVE TREATMENT. —Although unnecessary delay has 
not the serious disadvantages in simple goiter as in exophthalmic, the belief is 
unwarranted that every goiter should first be treated medically. TTpon most 
simple goiters medical treatment appears to have little effect; however, in dif¬ 
fuse goiters of adolescence iodin is oftcu efficacious and several periods of iodin 
medicatiou should ho enforced before operation is recommended ( Kocher), but 
the drug should be administered only in small doses and for short periods. 

Contra-indications to Operation.—If the patient is a poor subject for opera¬ 
tion by reason of circulatory, respiratory, renal or other distuibauces the indi¬ 
cations for operation must be carefully balanced against its risks. An existing 
goiter is at times the apparent rather than the real cause of serious toxic or 
pressure symptoms. This fact should he horni! in mind and it should be estab¬ 
lished that the thyroid is the cause of the symptoms before operation is under¬ 
taken. 


SUBOIOAli PBOOEDUBES 

A number of surgical procedures for the treatment of simple goiter are at 
the disposal of the operator wlio.se choice must depend upon the individual indi¬ 
cations of the ease. 

The procedures in general use are: ^ 

1 . .Excision (extirpation, hemi-thyroidcctomy) (Kocher). Removal of 
one lobe or one lobe and isthmus. 

2 . Resection (Mikulicz). Removal of part of one lobe or parts of both 
lobes. 

3. Enucleation (Socin, Rillroth). Separation of a discrete nodule or cyst 
#om the thyroid tissue. 

TIio above methods may be used in combination. 

4. Exenteration (Kix'hcr). Incision of tumor or nodule and evacuation 
of its contents. 

6 . Incision of cysts. 

Procedures which have been employed occasionally as emergency measures 
include: 
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1. Dislocation of the goiter; endotbyropexy and exothyropeay. 

2. Isthmectomy. 

3. Tracheotomy. 

There are also numerous discarded methods. 

The various procedures will be discussed in the order of the above enumera¬ 
tion. 

Ezoision. —Excision or extirpation of one lobe is the safest procedure and 
is thoroughly satisfactory in appropriate cases. It is especially indicated in 
diffuse goiters, the larger lobe being excised, with or without resection of the 
other lobe. It may also be used iii nodular goiters which present in one lobe 
multiple nodules which cannot bo trcntetl by enucleation. When the isthmus 
is diseased or is readily removahlc it is excised together with the lateral lobe. A 
pyramidal lobe is likewise usually removed. 

Resection. —Resection is more dangerous than excision of a lobe, since the 
hemorrhage is greater and more difficult to control owing to the friability of 
thyroid tissue. Resection, however, offers the advantage of safegtiarding the 
parathyroids and the recurrent nerve; it may bo employed under the following 
conditions: 

1. In diffuse goiter when unilateral excision has already been performed 
cither at the same or at a previous operation. Under such conditions the pos¬ 
terior part of tlio remaining lobe must bo left to insure a sufficiency of para¬ 
thyroids, since it is always possible that 2 have bc'cii removed with the first lobe. 
Extirpation of the swond lol>e, leaving only the isthinns, is a bad procedure 
since it may reduce parathyroid tissue to a dangerous degro«\ A review of the 
reported ca.scs of tetany shows that e.xcisirai of lH)th lateral lobes leaving the 
isthmus has been a relatively fr^pieiit cause of tetany. 

2. In some large bilateral diffuse goiters bilateral resection may bo em¬ 
ployed advantagemisly to produce a symmetrical result. 

3. The removal of the greater part of a lobe in a diffuse goiter by shelling 
out the tissue so ns to leave the posterior part with a lip on each side is at times 
elected in preference to excision of the entire lobe. This is really a modifica- 
tion^of resection; to classify it niulcr enucleation, as is sometimes done, is con¬ 
fusing; the latter term should be confined to the removal of discrete nodules 
or cysts. 

4. To remove a part of a gland which contains several discrete tumors that 
cannot bo enucleated. 

Enncleation. —Enucleation consists in the separation of a discrete, localized, 
encapsulated tumor from the thyroid tissue. It is employed for cysts and 
adenomata. The method should be elected when fcasilile even in the case of 
large adenomata or cysts. It may be employed for several nodules; if the re¬ 
maining tissue is markedly injured as a result of the enucleations, excision or 
resection of the lobe may be substituted. If one lobe has been removed or is 
atrophic, enucleation should be used, if possible, instead of resection, in order 
to conserve as much as possible of the remaining lobe. 
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Combined Uethode.—Combined methods, tliat is, enucleation and resection, 
enucleation, and excision, resection and excision, are frequently employed. 
Thus, in large diflFusc colloid goiters, excision of one lohe and resection of the 
other is often advantageous. 

Incision of Cysts and Exenteration.—Exenteration, which means literally 
evisceration, consists in incision of a nodule and intracapsular removal of its 
tissue, usually piecemeal. 

Incision of cysts and exenteration aro effective procedures for the relief of 
pressure, particularly when there is danger of asphyxia and prompt relief is 
imperative. These procedures aro especially applicable to intrathoracic goiters 
because the confined position of the mass often renders complete extracapsular 
removal impossible. Intrathoracic nodules and cysts are likely to be associated 
with the development of dyspnea to a serious degree, and by reason of their con¬ 
cealed position, dyspnea is in some eases the only evidence of their presence. 

In conditions other than intrathoracic goiters, exenteration and incision of 
cysts are only indicated when immediate relief of pressure is imperative and 
removal of the mass is impossiblo by reason of the condition of the patient or 
conditions of the growth, such as firm adhesions. 

Displacement or Dislocation.—Operative displacement or dislocation of a 
goiter consists in freeing and dislocating the goiter so that it lies either external 
to the skin wound, exothyrope.ry, or beneath the skiTi wound, e.ndotlii/ropexy, 

Exothrjropexy has been rejected unconditionally hv Kochner and Lanz and 
only admitted as a last resort by v. Eiselsberg aTid others for the rapid liberation 
of the trachea in asphyxia due to the goiter. 

Endothyropexy has been used both as an accompaniment of enucleation, re¬ 
section or excision and as an independent operation of choice, particularly in 
small recurrent goiters and small goiters of cretins. Its rare indication is the 
relief of pressure from a goiter when hypothyroidism would bo likely to result 
from removal of thyroid tissue. 

Isthmectomy.—Isthmeetomy has been rccoinniendcd and occasionally per¬ 
formed for the relief of pressuro iipon the trachea. While it has been effective 
in some cases, the result will usually be disappointing because the pressure is 
not as a rule dependent upon the binding together of the lobes by the isthmus, 
but rather, as Mayo points out, to the fascial envelope (surgical capsule) around 
the lateral lobes which occasionally offers more resistance to the developing 
goiter than does the trachea. Yet the procedure may be employed with little 
loss of time in the course of on operation for the relief of pressure and may 
prove effective. 

Tracheotomy.—Tracheotomy is rarely indicated. It should be reserved for 
cases of profound dyspnea in which other meAods of relief are not feasible or 
safe. If the isthmus is large or low, tradieotomy may prove an extremely diffi¬ 
cult and dangerous procedure. In a case in which T assisted the late Dr. W. T. 
Dull, a tracheotomy was performed for extreme dyspnea caused by compression 
of the trachea by the left lobe of the thyroid. The condition of the patient was 
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such that no other procedure seemed warranted. A low traehcotomy was per* 
formed and a metal tube was inserted. The patient died as a result of sec¬ 
ondary hemorrhage. At autopsy it was found that the tube bad caused erosion 
of the wall of a large vein in the upper part of the mediastinum. 

Choice o£ Procedure for the Belief of Dyspnea.—For the relief of dyspnea, 
the choice between the operative methods already given must depend upon the 
size, situation, and character of the goiter, the facilities for operation and the 
urgency of the symptoms. If conditions warrant a radical operation, the appro¬ 
priate method should be employed, namely, excision of lobe, resection or enu¬ 
cleation, otherwise a palliative procedure is indicated. Of these, incision of 
cysts, exenteration, isthmectomy and tracheotomy should bo considered and 
applied as indicated. It should be remembered, moreover, that the incision of 
cysts and exenteration arc as effective and frequently produce as pormnnent re¬ 
sults as more radical procedures. 

Obsolete Procedures.—Numerous methods lieloiiging especially to pre-asoptic 
days have been used for the treatment of goiter, but have Iweii for the most part 
abandoned and are now of little more than historic interest. Of these may bo 
mentioned cauterization, subcutaneous crushing, drainage with setons, acupunc¬ 
ture, galvanopuncture, interstitial punctures and injections with a great variety 
of substances, but especially with preparations containing icnliii or iodoform 
which were believed to have a specific effect on the gland substance. The in¬ 
jection method not infre<iucntly gave rise to infcxdion, and a fatal outcome was 
not unusual. Twelve deaths in consequence of injartions wore collected by 
Hoymann in 1.S9!), and this number was doubled in 2 years in the list of deaths 
published by Wblfler. 

BEST71,TB OF OPEBATIONS FOB SIMPLE OOITEB 

Mortality.—The mortality of operations for simple goiter is extremely low 
and may bo estimated conservatively as less than 1 per cent, in the hands of 
skillful surgeons. Kochcr, 1912, reported COlJ uncomplicated goiters without 
death, and ID recurrent goiters with no death. Palla and Schloffer reported 
in 1909 and 1910 from the Innsbruck Surgical ('liiiic 4Ht operations for non- 
malignant goiter, with 0 deaths, 4 due to pneumonia, 1 to epilepsy, 1 to heart 
failure possibly due to an enlarged thymus. It is uniu^essary to quote fur¬ 
ther statistics; analyses of the reports of all large clinics indicate a similar 
insignificant mortality rate. 

Postoperative Complioations.—The postoperative complications may be 
avoided to a large extent by the exercise of care in technic and by pre-opera¬ 
tive treatment to improve the condition of patients who are poor nperativo risks. 
Pneumonia and other camplications of operations in general are at times un¬ 
avoidable. Hemorrhage, serious infection and sevenr Hhf)ck should rarely, if 
ever, occur. Tetany and myxedema are extremely rare complications; they will 
bo discussed later. The csophugus and trachea have been opened in rare cases; 
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-{'IRieh an accident may lead to imeeiion. An ew^iiageal wqt|lid, :if aiitartid im- 
’ ^adiately, is said to unite readily. 

* Dyspnea, however seyere^ if duo to pressure by the tumor^ is, as a Tiile/ 
almost immediately relieved, If d;^nea porsi^ it is proballe that the cause 
of the pressure has been ovwlpoked and that a d^lying focus, usually retro- 
tr^eal or intrathoracic, W ^an left, Prolong PT^siire on the trachea may 
lead to absorption of its rings with consequent softening ©f its wall. As a ru^ 
after the compression has been relieved, the normal caliber of the trachea mU- 
inately becomes reestablished, but the narrowing of thq trachea sometimes pe^ 
Bista for a considerable timV Ocoi^onaHy the softened tracheal wall collapses 
dulihg the operalft^. and must bb lifted and supported, or, if this fails, a 

tracheotomy mitfit he Informed. 

Dyspl^ iw^illy for a time or even becomes a^pavat^ during 

the first week, after.whi<^dt padually subsides. Symptoms tfud to preasure on 
vwsels, such as p^^iexte and edema of the upper extmjaJtyk disan* 

pear as soon as the j^l«pi^.p 

Pressure on ^1). As a result of pressure by;||a a recurrent 

nerve may be profoundly affected. Nevertheless, oven tot^nn^rorid' pmh^iySis 
has bMn cured by operation. Yet the muscles occasionally do not resume thrt# 
function if the nerve has been involved for a considerable time. (3) As a 
result of the operation, according to Palla and Schloffer, changes of the vocal 
cords are much more TOmmon than is generally supposed,, but the sj-mptoms 
^ost invariably subside or disappear. The injury, as a rule, is confined to 
Imerve and is rarely followed by permanent impairment of the voice; fortu¬ 
nately, complete paralysis of one oord may be compensated for to a great extent 
by increased aotion of the other. 

B£rard 2 cases in which the ablation of the goiter relieved neuralgic 
disturbances of ^ upper extremity with incipient atrophy of the muscles of the 
shoulder. 


OF o»|aATiOOTj ro B ooitie and 

V. ^e^ operative pfooodnres about to b^ desci^bed are inose wmob iWf eto* 
ido}^ in the treatment of simple goiter imd»^;i^t(^tbahnie goiter, are' 
procedures which aye Mioated either for relief of svmptams Of a sys- 
^io nature refe^ to hyperactivity thyroid,' or the relief, 

^looal disturbpi^^paused by the p3(SienW;of an eolan^Wt of thei^ 

Oenetsl ConsldenWM'— Qeneral pmeantic^ which appty^to all thyroid 
operations, irrespective of the indications, include: avoidance of trauma to the 
recurrent laryngeal nerve, preservation of parathyroids to avoid tetany and 
preservation of sufficient thyroid to avoid myxedema. 
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Specific precautions, which apply chiefly to operations for cxophthalmio 
goiter, comprise: carcfnl preparatory treatment until the symptoms are rela¬ 
tively quiescent so as to operate at a favorable time in tlie disease; proper selec¬ 
tion of anesthetic; sernpulous watchfulness over the action of the heart and 
respiration during the anesthesia ; diinimition of shock by gentleness of manipu¬ 
lation, relative speed, adequate exposure, minimal loss of blood, and absolute 
hemostasis; curtailment of absorption by adequate drainage. 

In any radical procedure upon the thyroid the essential technical feature is 



to provide a liberal exposure so that all stops «)f the operation may be performed 
in an open field. Only by the ob.servance of this precaution can troublesome 
hemorrhage from the main thyroid vessels and from large thin-walled veins on 
the surface of the goiter be prevented or readily controlled. 

A modern operating table sboiibl Iw na<*d, ad jusicil so as to incline the pa¬ 
tient dowfiward from head to foot with the object of lessening congestion of the 
field of operation fFig. 7). I'lie sbonblers are elevated on a saml bag and the 
head allowed to fall backward. This extends the nr‘ck and renders the opera¬ 
tive field prominent. A wire hoop attachment is fixed to the table, passing 
across the lower part of the face at a di.stancc of about 12 in.; to this is secured 
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a sterile apniii ( Fifj. 8), tlie lower edf'e of which i.s secured about tlie upper part 
of the iieeL ^I’he patieiit’.s liead and tlie ancstlictist are thus excluded from the 



tio. 8. Apron Wiiic-n in Attaciikd to Wire I’’ramk and Around the Neck op Patient. Forty- 

('iKlit iriohoH loiiK» ft)iirLi;cii iuclioii wide, 


field. 'I’lic remainder of the operative field is covered with sterile sheets and 
towels in the usuiil way. 



Fio. 9 . Inuihionb Employed roii toe Exposure op the Thyroid Gland 


Incisions.— \"arious incisions (Fii^. !)) 
of which the most notable are: 


have been .snifjrosted and employed, 
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1. Transverse or ‘Vollnr” incision. 

2. U incision. 

3. IFockev stick incision, wliicli is t'in'incd In oiiiiltin^ from the U incision 
the iipward prolonjiation on one side. 

4. Oblique incision, which follows the aiitei'ior marniii of llu; stcwnonias- 
toid. 

5. Anjiuhir or bayonet incision. This inei'-ion beeins ov('r the stc'rno- 
niastoid nmscle at the levcd of the thyroid eartihnic. |)a^^'es inward and slij^htly 
downward to the mid line, thenee vertically downward to the s\ij)rastenial 
notch. 

4'ho tendency at the ])r(!sent time is to use the collar incision when possible, 
modifvinii; it, when necessary, by inereasimr its cnr\e or extendini^ 1 or both of 
its ends upward after the manmn' of tin* I' or hockev stick incision. 


EXCISION OR EXTIRPATION OF ONE LOBE OR ONE LOBE AND ISTHMUS 

Incision. —The KocIr'I’ collar incision has distinct advant!if>es over all others 
and should he used as fontitie. It is transverse with a slight curve, t Ik* concavity 
b(‘inn' upward, and shonhl correspond as closely as |iossilile to a natural foM or 
crease of the skin. 'I'he best cosmetic etl’ect is ohlaiiicd by a low incision aboni. 
3 cm. above tlu* siipi’asternal notch or 'J. cm. above the sternal <'nd of the clavicle. 
]>nt tin* position as well as tlm extent id' the incision must he determined by the 
demands (d’ rhe case, that is. the position and size of the j>art to he; remov(;d. 
The external jnenlar vein on one or both sides mav he taken as the lat(!ral limit 
of the average incision. It is jiistiliahle to deviate from the typical frans- 
vei'se incision ami to increase the curve or extend its emls upward, but varia¬ 
tions should he nahiceil to the; minimum whii*h is consistent with i)roper ex- 
posui'e. 

Operative Technic. —The skin and ]datysnia an* I'ut throuuh and dissected 
tof'ether. upward and downward. Some operators cut the platvsina on a sli;:htly 
hi^h(*r jilane than the skin, d la* cer\ical fascia covcriiu' the* musch*s now lies 
expo.scd and in this fa.seia are the* larcc anrerior jnaular vcitis ( l’’ijr. 10). In¬ 
stead of making: Haps of skin and plat^sma, as described, the; original incision 
may be earri(*d throu<;h the fasc*Ia down to the muscles, thus cutting! tlu; an¬ 
terior jiijiular veuns, which an* clampcrl and liaated ( l"'ii>. 11). 'I'lu! sciparation 
of such a flap, includiuir fascia and veins, is easy h(*canse of tin; natural ehaiv- 
age plane between the muscles and fa'cia; at the anterior edge of the sterno- 
mastt)id the layer of fascia that jiasscs behind the muscle must be divided as the 
flaj) is lifted. Whichever method is cl(*eted, the iipjjer flap should be freed, 
chiefly by blunt diss<*ction, in gem ral to the upper part id' the thyroid carti¬ 
lage: mor(! or less as tlu* case demands. It is ludd with a single sharp retractor 
|)lac(*d !i(*ar its base. The d(*pn's'ors of the hyoid now lie w(*ll (*x[)osed, in one 
case* cov(*red Avith fascia, in flu; other, fr(*e. 'riu*y should he separated vertiiiully 
with scissor.s passed between the sternohvoid niu.scl(*s; if the relations of the 
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parts are distorted, the natural division can be gauged by the situation of the 
incisura. Care is necessary to avoid injury to any underlying veins. The mus¬ 
cles may now bo separated with retractors for slight work on the gland, such as 
enucleation of small nodules (Fig. 2.5). But, in general, for resection or ex¬ 
tirpation, especially in large goiters and in Graves’ disease, the sternohyoid, 
sternothyroid and omohyoid should be cut across and reflected on the side to be 



Fig. 10.—OnioiNAi, Incision Completeh ano Flaps Reflected, Exposing the Fascia Which Covers 
THE Morcles and Contains the Anterior Jugular Veins. The fliips consisi of skin and plutys- 
mii (roiitrasl thRincthml used Ihto with that cm ploy nd in Fimirc 11). Clamps placed across upper part 
of sternohyoid, omohyoid and tributary of anterior jugular vein. The drawinu does not show the 
separation of the muscles in thi' mid line which is noccasary In-fore the clamiis are afiplied. The 
course of the anterior jumilnr veins was unusual in the part from which draw-inn was made. In 
this rasi- the left anterior jiifnilar would have to be linatoil and cut at its junctinn with the rinht to 
allow separation of the muscles. External juRular veins show at lateral annles of the wound. 


removed. In aoiiio cases T have found it advisable to cut the sternothyroid 
only (Fig. 11); this soinetinu>.s i.s sufficient lieeaiise tlie sternohyoid and omo¬ 
hyoid have their insertions at a higher plane tlian the sternothyroid and are 
more easily retracted, cspeciallv in the region of the upper pole. 

The line of division of the muscles should be high .so as to avoid their nerve 
supply (Fig. 10). Two clamps of the Pean variety without teeth and with 
longitudinal serrations arc used to grasp the muscles which are to be severed. 
They may be placed close together or at a distance of about li/5 cm. from one 
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another, and should not be closed sufficiently to crush the tissue. The niuscloa 
are cut between the clamps, which arc loft attaclu'd to the cut edf'os. This step 
may involve a confusing detail in that the stc'rnotliyroid is frecpiently thinned 
and, since its mesial marfjin is not visible', the niiisele may he loft undivided 
when the sternohyoid and omohyoid have' l>een cnt. and tlio o])erator, helicviiifi; 
he has severed all these muscles, may he confused by tin' aj)j>euranco of thinned 



Fio. II. —EKLARfJKP Hu’.iit Lork Kxpohkd. Kt(TnomiisU»ifl. (tiiH oinoliyoid rotrfificnl; 

atornolhynml cut and ndlcrU'd. C>ii Uf! *.idf‘ inuNflc.H 'I'lu* oriK>ii<d ifuMnioii iiirhidiHi 

akin, platyHinu and which cijnt.nri tiiiliTior jugular veins, 'riu* Haps rontiiiii thew. Htruelurort. 

out muscle ilbers overlying the caii^nle of the glaml. With care, all the mnschis 
may he severed together. Halstcd. however, ad\iscs dividing the sterno 
thyroid separately, after the others have been divided, heeaiisc of the danger of 
injuring the veins of the capsnh' in passing a elamj) blindly under all the mus¬ 
cles. It is unnecessary to follow a definite rule, hot if the deeper muscle (stertn)- 
thyroid) can he taken rcadilv i)i the original clamp, it a[i|»ears better to do so. 
The only important feature is to reali/a; whether it is the i-ai»sulc or the sterno¬ 
thyroid which lies exposed after the original division of the muscles. 

The handle of the lower elaini) is shiwly rotated and the muscles as a sheet 
are easily stripped free; the clamp is then allowed to haiiL' over the outer edge 
of the wound; the sternothyroid, if divided separately, is treated in a similar 
manner. The lobe with the large, veins of the capsule now presents well ex- 
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posed. Two important steps must now he taken, namely, the ligation of the 
superior thyroid vessels and the incision of the surgical capsule to allow the 
“subcapsular”—that is, intracapsular—removal of the lobe. The order in 
which these steps should be carried out varies with the case. In small goiters 
the upper polo may be attacked at once. The pole is grasped with the fingers 



Fio. 12.—UiuiiT Lojik KxroHKi) and SuiuarAL Caphulk IncX8E». Middlp thyroid vdn ligntcd. The 
oriffinnl incision in this enso included skin, phitysma and deep fji»ei;i in which the aiitciior jugular 
veins He. Tliene veins are therefore cut, and retlcctcd in the Haps. The sternohyoid and omohyoid 
wero cut toRutlier l)etwocn clamps, the sternothyroid was clamped aiul cut separately. 


and lifted forward and tho .superior tliyroid vessels ligated and cut. In large 
and vascular goiters, it is often well to incise the capsule before attacking tho 
superior thyroid vessels. By way of preparation for the incision of the capsule, 
it is often advisable to liberate the lobe somewhat so as to expose its lateral sur¬ 
face. This is done by passing the finger gently into tho plane mesial to tho 
carotid and, keeping away from the capsule as much as possible so as not to 
tear the veins, frc’cing this tissue plane upward and downward. This liberates 
tho lohe from tho surrounding tissues to a considerable extent and if carefully 
done does not cause houiorrhagc. Tho capsule is then opened vertically at the 
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side of the lobe, far enough forward to allow control of lu'niorrhagc should an 
accident occur (Fig. 12). 

A Kochcr enneleator is passed under veins that are eiu'onntc'rcd in the cap¬ 
sule and they arc doubly ligated and cut between ligatnres. Innneiliate double 
ligature is preferable to elainping with dedayed ligation in such vessels and does 



Fig. 13 —Right Loiik Fheed from the Sihigicai. CArHUM':. Siiiktiof Uivioiii vohwIh liicutofl mid 
cut. RoU* drawn forward and over lr» fht; left Hide exposiiK; the inferior tliyroirl veNM>lH and 
paralhyroidn. A, Stninp of hii| tenor Ihynad vehKi*lH. I), HuptTior paraf livronJ, (!, IfraiielieK *>f inferior 
thyroid arUTy; L), inferior parathyroid, K, inferittr thyroid veiiin 

not cau.se appreciable delay. Tbe capsule is cut with blnnt-pointcd scissors 
downward ns far as practical, thdi upward to the anterior aspexit of the pole. 
I'he superior vessels arc here en'’onntered and should bo exposed, a retractor 
being placed in the upper outer angle of the wound. The vessels should lx; 
thoroughly freed while gentle traction is exerted upon tins gland and their liga¬ 
tion made with extreme care, a fairly long stump being left dist.al to the liga¬ 
ture. Secondary hemorrhage is saiil to be due most often to these vessels and 
has been ascrilicd to the inclusion in the ligature of rnnsch! strands which subse¬ 
quently may be drawn out of the ligature by movements of the neck. Whether 
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« vagus , L auU L'. uifcr.or tlvj-riucl veins; M, traciira ;'n, aorta ' »'‘*»lavian artery ; K, 
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of the lobe as it is lifted. This process is coiitiniied until the branches of the 
inferior thyroid artery are eiiconntercd (Kie;. 13). 'I'licse vessels arc clamped 
and cut as they enter the gland. Small vessels need not be clamped on the gland 
side, because the continuous traction cxcn-ciscd by tla* assistaiit is usually snfli- 
cient to control hemorrhage. The dissection slionld be carried as close as pos¬ 
sible to the true capsule of the gland and iiulependcnt small bits of tisane should 



Fio. 1.5. — Lonr, Hkmovkd. A, THthniiis rul nrrosH iinrl nit. Hiirfiirr Hiiliirffl; II, Hiirffiral rnpHuIr; I*, piiro- 
thyroid.^: K, of hyoid l>oiif* ndiortod 1. Siiporior tlivroiil vi*hm<‘Ik; ‘2, hranrhos of iiifortor 

thyroid artery; ,1, inferior thyrriid veiiiK; rlrawiiitc ina*h‘ at fiiK'rutnjii. I h<i ijaraliivroida and atiirnpa 
of the irranehes of the inferior thyroid artery are exU*rnal to t.heir normal laraitiona mi aueouiit of 
traction u|Kin surgical capaulo. 

be songbt for, stripped from the tbyroid, and left uninjured. Tlalsted origi¬ 
nally recommended clamping the branches of the inferitir tbyroid close to the 
gland snb.stanee rather than ligation of the vessel stem, beciinse the blood supply 
of the parathyroids is better insured by this method. While this method is 
satisfactory, careful ligation of the main trunk is not contra-indicated. Rut, 
whether the main stem or its terminal branches are ligated, care should be 
taken to avoid including in a ligature or clamp the inferior parathyroid, which 
frequently lies in close relation to this vessel. If small bits of tissue suggestive 
of parathyroid are removed, they should be planted immediately beneath the 
capsule of the remaining part of the thyroid or into some other appropriate part 
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of the wound. The lobe has now been freed without injury to the parathyroids 
or recurrent nerves wliieh, as Ilalstcd states, should, practically never occur if 
this subcapsular procedure of C. II. Mayo is carefully carried out. Figures 14 
and 15 illustrate the relations of structures posterior to the lateral lobe. 

It is sometimes advisable, as suggested by Kocher, to modify this procedure 
by leaving a thin layer of the posterior part of the lobe in situ, the main por¬ 
tion of the lobe being resected. This method favors the preservation of the 
parathyroids and avoids injury to the recurrent laryngeal nerve. The pro¬ 
cedure involves more troublesome hemorrhage, bitt in some cases, especially in 



Fiq. 16.—Last Bt*p of Operation. Mu3cIo.<i repaired; drain ri>n<ii3ting of fenoatratod nihbor tube 

penetrated by two ruliIxT tin»uc' drams in place; akin iuci.sion closed by subcuticular stitch. 

diffuse simple goiters, it can bn carried out readily. When the operation is per¬ 
formed for a recurrent goiter, one lobe already having been removed, it is im¬ 
perative to leave the posterior part of the second lobe in relation with which 2 
of the parathyroids usually lie. 

The isthmus should next he freed from the trachea as the lobe is drawn 
further to the opposite side. The isthmus may be crushed and ligated or 
clamped close to the other lol>c and cut across. The clamp is then overhanded 
with a continuous stitch of catgut which is tightened after removal of the 
clamp. If a pyramidal Inlm is present it should be removed: a strand-like rem¬ 
nant, representing the thyroglossal duct, should be cut. All hemorrhage should 
bo completely stopped. Tu large bilateral goiters with symptoms of pressure on 
the trachea, Mayo counsels division of isthmus and dissection of the lobe out- 
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ward. In the rare event of collapae of tho trachea owing to changoa in ita wall 
resulting from long pressure, it must bo lifted with forceps or suture and, if 
possible, fixed by sutures tt) adjacent tissues or, if this is impracticable, a 
tracheotomy should be performed. 

A counter opening for drainage is now made in tlie mid line Ixilow tho in¬ 
cision. J ho object of this eom])nrntivcly early preparation for drainage is to 
ensure recognition of hemorrhage from the j)imclurc and ita control before 
closure of the tissues is begun. The diviilcd muscles are then united with fine 
chromic catgut. If the clamps have been j)laced some distance aj»art, so that 
considerable muscle edge has been left beyond them, the edges arc sutured to¬ 
gether and the clami)8 removed; but if they have lavai placed close together a 
different method is followed. In that ease tlic clam])s are nppro,\lmated and a 
continuous stitch is taken around the two clamps. The clamps are removed 
ami the stitch is tighteneil and tio<i. ft is w»“ll to ri'inforce this continuous 
stitch with several mattrc.ss sutures inserted and tied Ix'forc removal of tho 
clamps. The drain is then inserted. The details of drainage aro discussed be¬ 
low. A few interrupted plain catgut sutures arc then |)laccd so as t»» apprr)xi- 
matc the mesial edges of the sternohyoid muscles. 

Closure of Wound.-—Complete and can^fid closure of the })latysma and deep 
fascia is essential to obtain a satisfactory s<‘ar. Intorrui>tcd suture is the most 
secure and consumes little 
more time than a contin- 
nous suture. Tho sutures 
arc pns.scd from the depth 

of the lower Hap outward ... ' 

and then in the reverse 1 I 

direction through tho 

platvsma and fascia of tho .. ... 

Ml . Fio. 17.—Drain I hkd iiy tiik Autiiou. rcnetitratcHl rublM^r 

Upper iiAp. When tied tulMj l»y mlilM-r liHMUo driiiti. 

the knots lie under tho 

fascia with no projecting cmls. Mattress sutures arc u disadvuntago in that 
they cause puckering. 

The skin is closr^d with subcuticular stitch of line chromi(! gut with a small 
straight Ilagedorn needle. Sterile adhesive plaster strips may be applied 
obliquely over the wound for greater security. A dry dressing is applied and 
covered with a starch bandage so as to prevent extension f)f the neck. 

Drainage. —Drainage is indicatcil in proportion to the extent of cut surface 
of tl».vroid, tho probability of hemorrhage, and the likelihood of toxic nature of 
the secretion. Thus, in enucleation of small cysts or adenomata, drainage often 
may be dispensed with, while resection of part of a lobe as a rule demands 
drainage. A counter opening for drainage is always preferable to drain¬ 
age through the operative wound. First, it doe.8 not interfere with ac¬ 
curate approximation of the wound edges, and, second, superficial infection 
along the drainage tract is relatively innocuous in the punctured wound but is 
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to extend along the opettp?f,|W^ and affect the cosmetic resnlt by 
tiie scar* .7 

The most serviceable form of ^ain for this and for similar operations, in 
my exp^enee, is a fenestrated rubber tube through which is passed 1 or 2 
rolled or twi^ated pieces of rubber tissue of a size which allows the rubber tissue . 
to lie loosely in the caliber of the tube so as not to occlude it (Fig. 17). The 
rubber tissue should extend to the extreme depth of the'ground, and the tube 
rihonld project a short distance beneath the muscles. By this means early drain- 
Sge is satisfactory, the rubber tissue does not plug, as doM gauze, while its re- 
ipoval is easy, aud when extracted it opea^ the'caBber of tube for further 
^ainag^ The rubber ti88U|||lb*^>^ es a rule'be i^oved in 24 to 48 hours, the 
' rubber tube 24 to 48 a bo drain should be reinserted. 


Good exposure is absolutely essential ^r safety. The incision is planned 
iiccordii^ to the size and, situation of the part to be removed. Fqr small uni- 
,lateral resections, a transverse incision is tMtelly sufficient. For large bilateral 
r^lltoeoticms a tJ in^on may be necessary. lobe or lobes are exposed just as 
^ifor excision, wim retraction or sectietr-dF^^.^depressor muscles as indicated. 
The part to be resected is'^frecd by blun| disiewon as far as this can be done 
ttifely without causing hemojrbsge,,;,?^ *‘ 

The following reseotions'lxu^. 1^ I^monned: Superior or inferior portions 
of lobe, isthmus, wedge-shaped vertical sei^on from 1 or both lobes. Neces¬ 
sary vessels are secured prior io the removal of the tissue, but the thyroid 
arteries are not ligated as a routine preliminary or accompaniment of resection. 
Except in wedge-shaped resections, a hea^ clamp is placed across the part to bo 
removed ^d the tissue is cut away and a ligature or suture applied approxi¬ 
mately in the same way as after section of the isthmus in excision. 

Wedge-shaped resection is indicated in certain cases, although the procedure 
presents the disadvantage that the remaining tissue may be left in a damaged 
condition. In laige diffuse bilateral simple goiters, bilateral resoetion gives the 
best resiUfs^ -The following procedure was used by me in the case illustrated in 
Figure i8,:iqp^ted hpon at the French Hospital in November, 1008. 

« The is£bll^#i|i and out across. The left lobe, the larger, was 

the& freed ecwiiMlpBy^ leaving, however, the posterior part undisturbed. The 
largest veins |lihrs^b^brtween double ligatures well back. Two large intestinal 
d^ps cevere^^ ^^ jPiybber tubing were placed one from above and the other 
from below, tfaieir overlapping sligh^y. (In a smaller lobe one clamp would 
^ sn:ficien,t) , T^iedamps were closed sufficiently to control hemorrfatge with¬ 
out onuhing the tiMtat unnecefnitil^^. T ||0 parallel vertical incisions were then 
made and the main part anterior to'^ damps excised. He cut surface con¬ 
sisted of lips fonning a V on cut sectioni?' The edge was overhanded all around 
with a button-hole stitch, after which mattress sutures were passed at vari- 



m THE THTBOID 

likely to extend along the operative ground and affect the coametio result by 
widening the scar. 

The most serviceable forna of drain for this and for sirnilar operations, in 
nay experience, is a fenestrated rubber tube through which is passed 1 or 2 
rolled or twisted pieces of rubber tissue of a size which allows the rubber tissue 
to lie loosely in the caliber of the tube so as not to occlude it (Fig. It). The 
rubber tissue should extend to the extreme depth of the wound, and the tube 
should project a short distance beneath the muscles. By this means early drain¬ 
age is satisfactory, the rubber tissue does not plug, as does gauze, while its re¬ 
moval is easy, and when extracted it opens the caliber of the tube for further 
drainage. The rubber tissu^shoi^ld as a rule be removed in 24 to 48 hours, the 
rubber tube 24 to 48 hours latwQ^I possible no drain should be reinserted. 


BBinonoN 

Good exposure is absolutely essential for safety. The incision is planned 
according to the size and situation of the part to bo removed. For small uni¬ 
lateral resections, a transverse incision is asually sufficient. For large bilateral 
resections a U incision may be necessary. Ifhe lobe or lobes are exposed just as 
for excision, with retraction or 'sectiott of the depressor muscles as indicated. 
The part to be resected is freed by blunt dissection as far as this can be done 
safely without causing hemorrhage. , ' 

The following resections maybe performed: Superior or inferior portions 
of lobe, isthmus, wedge-shaped vertical section from 1 or both lobes. Neces¬ 
sary vessels are secured prior to the removal of the tissue, but the thyroid 
arteries are not ligated as a routine preliminary or accompaniment of resection. 
Except in wedge-shaped resections, a heavy clamp is placed across the part to be 
removed and the tissue is cut away and a ligature or suture applied approxi¬ 
mately in the same way as after section of the isthmus in excision. 

Wedge-shaped resection is indicated in certain cases, although the procedure 
presents the disadvantage that the remaining tissue may be left in a damaged 
condition. In large diffuse bilateral simple goiters, bilateral resection gives the 
best results. The following procedure was used by me in the case illustrated in 
Figure 18, operated upon at the French Hospital in November, 1908. 

The isthmus waS clamped and cut across. The left lobe, the larger, was 
then freed coushisrably, leaving, however, the posterior part undisturbed. The 
largest veins weru cpjS between double ligatures well back. Two largo intestinal 
clamps covered Wi^ rubber tubing were placed one from above and the other 
from below, their etids overlapping slightly. (In a smaller lobe one clamp would 
|?(9 aufficient.) The clamps wore closed sufficiently to control hemorrhage with¬ 
out crushing the tisilitfU unnecessarily, TvfU parallel vertical incisions were then 
made and the main part anterior to the clamps excised. The cut surface con¬ 
sisted of lips forming a V on cut section. The edge was overhanded all around 
with a button-hole stitch, after which mattress sutures w'ere passed at vari- 
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ous depths to bring the cut surfaces into apposition. There was slight gen¬ 
eral oozing and one ve.ssel bled freely and was ligated. On th<^ right side the 
superior thyroid vessels were ligated, after which tln‘ lohe was dealt with as on 
the other side. It was necessary to remove tlie cut stumps of the isthmus inde¬ 
pendently on each side. 

This case demonstrates the feasibility of cutting across a lohe at will and of 
leaving the posterior part of a lohe with blood snitply inviolate, thus ensuring 
the parathyroids and their blood sup|)ly and not endangering the recurrent 
nerve. 

The advantages of doiiblo resection in certain types of goiter have Imhui 
admirably presented by Jialfour (-) in a recent communication, lie describes 
the method employed at the Mayt) (’linic. which is as follows: 

After freeinp both lobes and pbmnin^ vvlmt itorlioiis of each slioiiM lie renioved, 
the iitlimiis is divided and freed on each sid<' from Ibe Iraebea. ".V series of Oebsiier 
forceps are ap])lied sonievvliat as follows; One at the snpi rior pole, as a rule about 
an ineb from the upper ixtreinit.v, <iuc at the inferior pole, three or four latiTally, 
l)laced on the lartJcer vessels in the I'apsiile and two or three on the traebetd side. 
These forceps a|)propriatclv |ilaee<l serve the joint purpose of luarkiug the liiuitations 
of the resection and of enabliufr one to eontnd beinorrbafje by traction on them along 
with support of the lobe from Ix'bind with the finger. The lobe is then elieirelisl 
with an incision through the capsule just above the foree])s. 'I la' resev-tion is then 
made by wedging out the interior of the glaiul. ' 

“Starting at either pole, a l•ontinnons mattress suture of iilain catgut from outer 

to inner capsule is inserted behind the 1.. forceps originally jilaced on the capsule 

and continued to the other e.\treinity of the lobe. 'I’liis controls praetieiilly all the 
bleeding and obliterates the cavity in the center of the lobe. 'I'be same suture, 
returning in an op])osite direction, by a locking or button hole stitch eatibes the 
edge of the capsule and rolls the two eilges together into some .seinblanee to a nor¬ 
mal lobe.” 

The opposite side is tre.itisl in the same way, resei ting as inm b as seems nei-essary. 


UGATION OF SUPEEIOE THYEOID VESSELS 

A tran.sverse incision ( Fig. I'-M cnncsjiondint;' to a nalnral fold or crease of 
the skin i.s best, since it gives ample cxjiosnre and leaves the h-ast sear. It is 
placed in general on a level with the middle of the thyroid cartihige, but the 
pnsition is modified according to the size of the goiter. I he sittiation of the 
tijtper polo should be estimated ami the incision imidi’ over it. For unilateral 
ligation the incision extends from near tiie midline outward about 2 in. 'I he 
skin, platysma and deep fa.scia are cut and di.ssecti'd togi-ther upward and 
downward. The anterior border of the st(*rnomastoid is retracted laterally and 
the omohyoid is drawn mesially. The upper pole and vcsscIh arc thus exposed 
(Fig. 20). A ligature of chromic catgut, linen thread (Mayo), or silk (Ilal- 
sted) is passed around the vessels close to or including the pole and tied. If a 
vein is pierced the ligature shouhl be drawn \ipon and another passed somewhat 
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dcieper (Mayo). Drainage ia ordinarily luiiicocssary. The platyama and faaoia 
are closed with interrupted sutures and the skin with subcuticular stitch. 

For bilateral ligation Mayo rocomincnds an incision about 2y^ in. long with 
its center in the inidline. This gives a good exposure. However, single inci¬ 
sions may be used to advantage especially in bilateral enlargements with high 
thick poles. 

LiaATION OF IMFEBIOB THTBOID ABTBBT 

There aro 2 methods of approaehing this vessel and each has strong support¬ 
ers. In one the artery is approached anterior to the sternoinastoid; in tho 



Fio. 21.—Exposuas or Infcriur Thykoiii AKTKnr (1). Flaps retracted, a, Anterior juaular vein; 

b, 0icrnonia8toid musclo. 

other, from behind this muscle. An exact knowledge of the anatomy of tho 
parts is mandatory in attempting either raetho<l. With such knowledge tho pos¬ 
terior method is probably tho easier; without such knowledge the anterior 
method is tho least dangerous. 

1. Anterior Operation (Figs. 19, 21, 22, 23).—A transverse incision is 
made 2 to 3 cm. above the clavicle corresponding to a natural fold or crease of 
the skin, extending from the mid lino well outward over the body of the stomo- 
mastoid muscle, the length depending upon the size of the thyroid lobe and 
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thickness of the tissues. The skin, platysma and deep fascia are incised and 
dissected together upward and downward. The edge of the stemomastoid is 
freed and retracted outward and the sternothyroid is retracted inward. The 
lower part of the thyroid gland is thus exposed and should be retracted some¬ 
what forward and mesially; this opens the space between the mesial aspect of 
the carotid sheath and the thyroid gland. The inferior thyroid artery lies on a 
plane a trifle deeper than the common carotid and is covered by a fascial layer. 



Fla. aa.—Ebcposuiia or Intbrior Thyroid Artbrt (2). a, Stornomastoid; b, anterior jugular vein: 

0 , stornothyroid musole. 

The vessel is much more diiflcult to expose than the superior. The mistake 
usually made is that it is sought too low. Under normal conditions its course is 
downward and inward from behind the carotid at a point approximately ^ the 
distance between the sternal notch and the lower edge of the cricoid cartilage. 
If these normal relationaare borne in mind, its position may be better Aa timnted 
under the conditions which prevail with an enlarged thyroid. In some cases a 
large vein, the middle ihyroid, is encountered on a plane superficial to the artery 
passing outward anterior to the carotid artery to the internal jugular This 
vein should be ligated if present The inferior thyroid artery is not exposed 
until the fascial layer immediately internal to the carotid is split The vessel 



TECHNIC OF OPERATIONS FOR GOITER til 
• * 

.is lifted with an aneurysm needle and ligated close to the carotid artery; injury 
to the inferior parathyroid and recurrent laryngeal is thus avoided. The 
closure of the wound is made as in ligation of the superior thyroid. 

2. Posterior Operation.—I am iiulcbted to Dr. John Rogers for demonstrat¬ 
ing to me the value of this method and the relntivo facility with which it can bo 
carried out. The incision may bo obliquo or transverse. Rogers, who employs 
the posterior route as routine under local anesthesia, uses the oblique incision; 
I have found the transverse incision equally satisfactory, with tho advantage 



Fio. 23.—CxpofirRV of Inferior Thyr^hd Artbht (3). a, SUn'nonififlUijf]; b, iitrmothyrf>ld; o, com¬ 
mon carotid; d, thyroid gland; c, inferior thyroid artery eoveiml by fnacia. Thu (aacia haa bean 
split and a ligature passed around the artery. 

that it leaves a better scar. A transverse incision should be placed about 2^/^ 
cm. above tho clavicle with its center corresponding to tho posterior bordor of 
the stemomastoid muscle. The incision includes the skin, platysma and deep 
fascia; those tissues are freed together and retracted upward and downward. 
If an oblique incision is used, it is placed over the lower 2V^ in. of the posterior 
border of the stemomastoid muscle; the fascia is incised near the external 
jugular vein, which is ligated if necessary. The subsequent steps are the same, 
irrespective of which incision has been employed. The sheath of the great ves¬ 
sels is exposed and retracted inward. The dissection is cai^ully continued 
until the outer edge of the scalenus anticus is exposed. This is the important 
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l^dmark, and the romainder of the operation ia comparatively eaay. The dis- 
s^tmn m contmned bluntly inward along the anterior surface o/the fascial 
yer which covers this muscle; injury to the phrenic nerve, which crosses the 
muscle posterior to this fascia, is thus avoided. The vessel sheath with its con- 

wide Hght-angled retractor about l/^ 

When the inner margin of the scalenus auticus is reached, the tissues in¬ 
ternal to It arc opened bluntly with the index finger and the inferior thyroid 
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oovi r.-fl wil.li fn.-.oui; E, phn-nio ii.-rvo hoii.-ath faa.-i:.; E. tra„.fvor.siil,.s ooli irt,'1-’ 'r nutioiis 

artery, IbrouKh olit in fiiseia; It, olavicit'. ‘ Uiyroid 


artery can be seen and felt l.eliind a thin layer of fascia inst iuternnl tn tl.o 
mesial border of the muscle. The fascia is operie.l ami the artery is raised with 
an aneurysm needle and ligated with chromic catgut. Extreme care is neces¬ 
sary m this stop bccnu.se the wall of the artery is thin and easilv torn; mor(^ 
over, the depth of the wound renders the control of hemorrhage difficult The 

Twh ell c?'' "'•thoiit drainage unless there is a probability of hemorrhage, 
in which case a rubber tissue dram .should be inserted. The operation can 1^ 
performed, with practically no suffering, under local anesthesia. 


nNuaLEATIOK 


_ The par containing the nodule or nodules is freely exposed bv a transverse 
incision following the method de.scribed under the technic of e.xcision Re¬ 
traction or section of the depressors of the hyoid is elected according to the re- 
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quirements of the case, depciidin*' ii|)oii the size, j)ositioii aiul niimlKir of tho 
adenomata of evsts to he removed. Tlie irlaiid liaviii^ Ikm'ii exposed, tlie anrpical 
capsule is incised, any veins cneonniered l)einir earefnlly (damped and ligated. 
The true ea|)snle and tissue of tlie thyroid overl\ iiij^ the nodule are incised until 
the nodule is reaidied. 'I'lie wound in the i;land is then stretidied, rather than 
cut, to an ajijn'oprlatc size hy insertini; and opeiiiim an insIrnnuMit such as scis¬ 
sors. The uodule is earefnlly slndled out with an enindi'ator or the fiiifier. 
Deep mattress sutures ot eatunt are then inserted to ap|>roximate tin* sid(*H of 
the sjiaee and <*ontrol oozing. Drainaae should he jirovided if there is a hirjre 
area of raw tissue or a prohahility of hemorrhane. Tin* drain may ho {jauze, 



Fit*. 25. —Kncci.kation ok ADKN'oM^ itt.iilt' ill 'I'niii'^viTNc iiiriHiofi, n'tnuHifiii 

of IIMl"' lo. 


“eijiarelle" or ])rel'erahl\ :i Inhc witii nihher tis.sne ;i> desi-riiieil on pii;;e dU.'i. 
The woiinil is (dosisl in the >anie inanner as in excision. 'I'he proceiinri* is not 
devoid of dam>er <diie(ly hy rca'on id heniorrhaee, which may he iinmecliiite or 
secondary. The method is onl\ applicahle to nodular and cystie {foiters. 


EXENTERATION 

Exjiose us in enucleation. 'I'he nodule is imdsed .and the eoiitcnts turned out 
with the linger or with an instrninent, such as an cnuidcator or eiiret, and the 
wound drained. Specific dctail.s are eiven under intratlioracic g<jiter, paji'e 311. 


ACCESSORY OR ABERRANT THYROIDS 

Lingnal Thyroid (Lingual Goiter),- 'I'hyroid tissue occasionally occurs in 
the posterior third of the toiiirne. It may represent an acee-ssory thyroid or a 
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misplaced gland, of normal or pathologic structure, which has developed in a 
high position as a result of an undcsccndcd stalk. Clinically it presents as a 
smooth, rounded, elastic, slow-growing, painless tumor beneath the mucous 
membrane near the base of the tongue. It projects upward and ^ckward be¬ 
tween the pillars of the fauces and may obstruct the pharynx to a variable de¬ 
gree, causing difficulty in swallowing, respiration and phonation, though the 
symptoms arc not as a rule marked. The tumor may also be evident as a bulg¬ 
ing beneath the chin. Removal of the tissue is indicated if there is discomfort, 
sudden or rapid increase in size or interference with deglutition, respiration or 
speech. Rut a benign growth should not be wholly removed unless there is 
assurance of the existence of thyroid tissue elsewhere. In case of doubt, an 
incision should bo made to demonstrate the presence or absence of a gland in 
the normal position; if none is present, the lingual thyroid should not be oper¬ 
ated upon unless the symptoms are urgent, in which case only a resection should 
be made. If the tumor is malignant the entire mass should he removed by 
radical operation. 

OPEBATlON.- —The growth may be removed from within the mouth or from 
beneath the chin. The latter appears from reports of eases to be rather more 
satisfactory by reason of easier exposure and greater facility in the control of 
hemorrhage. Ifowever, the method elected must be based upon the conditions 
of the case. 

Externat. Operation. —An incision is made in the mid line from the chin 
to the hyoid bone and is deepened until the mylohyoid is dividcal; the underly¬ 
ing muscles are then separated and the capsule of the tumor exposed. The pro¬ 
cedure at this stage is simplified by downward pressure upon the mass by a fin¬ 
ger in the month. 1'he capsule is incised and the tumor enucleated. Consid¬ 
erable bleeding is said to occur. I'ho mucous membrane is often opened. Tem¬ 
porary packing and ligatiires control the bleeding. Deep sutures of catg\it are 
inserted and drainage instituted if bleeding is not controlled or the mucous 
membrane opened. 

Internat. Operation. —The tongue is drawn well forward by suture-trac¬ 
tor, the jaws are widely opened with a gag, and a median incision is made over 
the tumor, which is enucleated with the finger. 

Intrathoracic Goiters.—'I'lieae may be solid or cystic; they may develop 
from the thyroid, to which they remain attached by a stalk of variable size, or 
they may develop independently, presumably in an accessory thyroid, and be 
entirely separated from the gland. Prior to the development of pressure symp¬ 
toms an intrathoracic tumor or cyst may bo readily overlooked both before or 
even during operation. Prcss\ire svunptoms, when they have once begiin, in¬ 
crease slowly but progressively and are likely to reach a serious degree of 
dyspnea by reason of the confined position of the growth rather than its size. 

TREATMENT.— Relief of pressure is imperative; but, on account of the in¬ 
accessibility of the growth, complete extracapsular removal can rarely be car¬ 
ried out with safety. If extracapsular removal is not feasible a solid growth 
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should bo treated by exenteration, that is, it is incised and its contents turned 
out from within tlie capsule. Tlie removal of tlie tissue is made with finp^er or 
instrument, tlie tissue beinj' removed either as a whole or piecemeal. The cavity 
may bo packed loosely with pau/.e which is trradually removi'd or, as Alayo sug- 
p^sts, a small drain may he inserted and removed in about 21- hours, lie arp;ue8 
that an uninfected hhaid clot is thus ohtaineil and a jicrsistent sinus avoiilcd. 
A cyst should be incised, its wall sutured to the skin and draimifjo introduced. 
These procedures relieve pressure symptoms immediately. The cavity rap¬ 
idly diminishes in size and, as a rule, tlu* sinus closes within a few moiitlis 
(^lartiiO. 

Lateral Accessory or Aberrant Thyroid. Masses of thyroid tissue not con¬ 
nected with the thyroid pjland may occur in otlier siluations than the tongue and 
mediastinum. Their most freipient sites have been deserihisl uuder anatomy. 
A lateral aece.ssory or aberrant thyroid may call for operativi' intervention for 
cystic, benign solid, or malignant growths. 'I’he tumor oeenrs most freipieutly 
beneath the .steruomastoid mnsidi* hut proji'cts into the lower jiart of the an¬ 
terior triangle of the neck. Operativi* jiroeedures depend upon the size and posi¬ 
tion of the tumor, d'he incision, if possible, should h(‘ transversi’ in a natural 
crease of the skin, hot for larga or malignant gmwths it shouhl he ohliipic 
along the anteriiu- hordc'r <d' the steruomastoid. 'I’lie mass may he rt'adily e.\- 
posed, dissected free and remeved, after ligation of its vessels (Schrager, 
('ushway). 

1 presented a ease of carcinoma of an accessory thyroid laiforc tho Now 
York Surgical Society, lit lit. 


The patient was a woman, 4<i .vivirs old. For .T years she had noticed a swelling 
on the left side of the iii’ck which h.id Kradiially increased in size. At the time 
of admission to tin- New Yf>rk II<i^|iit;d she had pains of great severity in the left 
shoulder. She had lost ahoiit 150 ))oimds in weight. 

Oil the left side corresponding approNimately to the lower of the sterilomas- 
toid muscle, there was a swelling ahoal :5> j inehi's in dianii'ler. The swelling, whiidi 
lay in part beneath the sternoiinisloid imiside. was hanl, slightly nodular, and some¬ 
what movable, hut did not move during deglutition. 

Operation by Dr. Hartley. The mass was exposinl by an incision along the 
anterior margin of the sternomastoid. The internal jugular erosseil it vertically, 
and was ligated above and below; the omohyoid al«o crossed it, and was divided. The 
(nass was then readily enucleaterl, after ligating several large nutrient vessels. The 
carotid lay jwsterior to the growth, the sternohyoid and sternothyroid mesial to it. 
On lifting these, the whole of an appar -ntly normal thyroid gland, with isthmus and 
pyramidal lobe, was exposed. The patient made an uneventful operative recovery. 

Report on specimen, nuule by Dr. Kiser. The siieeimen eonsisteil of an aberrant 
thyroid gland, oval in shape, measuring 9.5 cm. in length. 5.5 cm. in breadth, and 
5 cm. in thickness. Tho mass was covered on the outside by connective tissue mem¬ 
brane, through which numerous large, vascular channels were dispersed. 

Microscopical examination revealed the typical histology of papillary adenocar¬ 
cinoma. Microscopical examination of the lymph-nodes reveahd extensive metastatic 
deposits. Practically all the lymphoid tissue had been replaced by tumor growth. 
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INFLAMMATION OF THE THYROID 

Acuto inflammntioii of tlio thyroid frlaiid is one of the least common aflFec- 
tions of the gland. An acute inllammation jnay occur in a normal or a goitrous 
gland. The former is known as lli ijroidills, the; latter ns Hlruniitis. The condi¬ 
tion may develop with no ai)parent exciting cause, hut usually occurs in tho 
course of an acute febrile disease. Tn acute intlaininations of the thyroid both 
sides arc usually atfected hut one side more than the other. The process may 
result in resolution, in suppuration or in gangrene. It is said that thyroiditis 
associated with mumps, intinenza, malaria, rhemnatisin, and tonsillitis usually 
resolves; and when associated with j)neunionia, jmerperal fever, the majority 
of typhoid cases, diphthenda and erysipelas, suppuration usually occurs. Gan¬ 
grene is rare. When resolution occurs, the average duration is 11 days, the 
swelling reaching the maxiimmi on the third or fourth day. When suppura¬ 
tion oecur.s, on account of tho resistance of the capsule the pus may hurrow in 
any direction and may perforate into the trachea or esophagus or jametrate into 
the incdiastiimin. d'hc j)rognosis in non-supp\native cases is good as to life and 
return of the gland to normal. In suppurative cases the prognosis is not so 
good; of 41 case.s, !) died, 22 per cent. (Hohertson). In the gangrenous variety 
tho outlook is very j)oor; of !) cases all were; fatal (Richaialson, Rohertson). 

Treatment.—Prior to snp|)nration, thyroiditis should he treated by wet 
dressing, ice bag, etc., with appropriate treatment of the associated disease. 
Suppuration deinamls immediate incision and drainage;. A transverse incision, 
corro.Hponding to a natural crca.se of the skin, should he used if possible, d'hc 
dissection often must he carried to a coiisiderahlc depth before the pus is 
reached. On incising and draining abscesses of the thyroid, it has been found 
that they are prone to hlectl freedy. Kocher recommends coinph'te; extirpation 
of tho diseased part, d’his proccd\ire is doubtless juaderahle in cases of stru¬ 
mitis b\it is somewhat heroic in cases of thyroiditis. Tracheotomy should ho 
resorted to for dyspnea only as a last re-sort. 

Chronic (Woody) Thyroiditis.- -.\n unus\ial form of chronic thyroiditis has 
been described. 'J’he reader is referred to Reldel, who, in IShd, first described 
the lesion, and to Murray and wSonthern for a case report. 


TUBERCULOSIS OF THE THYROID 

Tuberculosis of the thyroid gland is almost always secondary to tuberculous 
lesions elsewhere; extremely few cases of primary tuberculosis of the thyroid 
have been reported. 

Secondary tuberculosis of tho thyroid may be divided into 2 classes: tho 
chronic type with caseous nodules or abscess formation, and the acute miliary 
type. 
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Chiari, in 100 niitopsifs on tuliiMviiloiis piiticnts, foiiinl tiiluToiilosia of 
the thyroid 7 tiitiea; cnsooiia nodules 1 times (in IK! elironie toherenlons eases), 
and miliary tnherelc's ;5 times (in 1 acute miliary cases). 

In tlie aeiite miliary type tnliercles are tumid in the thyroid at autopsy, 
havinij; given no signs dnring life. Tl'e clnonic t\pe may give no symptoms 
other than a nodniar pnlargeim'iit of the tlivroid, wliich iisnally leads to a tliag- 
nosis of goiter. If operation is pm-formed (lie (riii' condition is, as a rule, lirat 
ret-ognized when the gland is exposed. If larly operation is not undertaken, an 
absee.ss nsnally develojts and may perforate into one of the neighhoring strtic- 
tnres. Rolleston reports a case which perforated into the esophagus, althongh 
it had given ri.se to no snhjecti\e s\m|)toms. 11' the nodnh's increa.se snilieiently 
in size they may cause s\mptoms of compre»ion. 

Treatment. —If the conditi<in is tirst recognized after exposing the gland, 
complete excision of the part containing the tiihcrciilons tiici is indii-ated, pro¬ 
vided other tnhercnloiis h'sions are not far ad\anccc| and ]irovideii the operation 
will not sacrilici- a dangerous unioiint, of the gland, .\hscess forniatioii de¬ 
mands early drainage to avoid perforation into adjacent sirncliires. 

MALIGNANT GROWTHS OF THE THYROID 

Malignant growths id' the thvroid glainl are rare. They nsnally devedop in 
a goitrous gland hut occasionallv originate in a normal gland, lioth careitioma 
and sareoina occur, carcinoma heing the more freipient. 

Carcinoma, ('arcinoma iiresihit.s i' groups (Marine and Lenhart); one 
in which the growth follows the general eharact('ri>t ics id lelal thyroid and one 
in which the follicles are inori' dilVereiitiated. Some specimens o( the second 
type present a strnctnre which has heen designated “papillary cystic carci 
noma.” The histological diagnosis of carcinoma of the thyroid is said to he 
ditlicnit in many cases, a featnn- which should he renn-mhered when a frozen 
section diagnosis is called for. 

“In the majority of cases the tumor, from its point of origin, inliltrates one 
entire lolie of the thyroid and may extend across the isthmus to the other lobe, 
but cxtraeaj)snlar growth is delayed for some time. 'I'he ca]iMih‘ finally bex'omes 
j)orforated by the growing tumor, hut only at a single ]ioint at first and not 
diffusely” (Miiller and Speese). fhe trachea and other strnetnres are fre¬ 
quently infiltrated, and even jienetrated, rather than ilisplaced to a marked de¬ 
gree. The great vessels are often surrounded by the growth. A malignant tu¬ 
mor may not be fixed to the snrrotinding tissues to stieli an extent as to inter¬ 
fere with the movement of the tliM-oid in deglutition and yet may be so firmly 
attached to the trachea as to be inseparable from it. Sttch was the condition in a 
case reported by ^leyer. 

Distant metastases occur throngli the bhxMl-vosstds with relative frequency. 
Metastases occur most frequently in the bones and are often solitary and slow 
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INFLAMMATION OF THE THYEOID 

Acuto inflamiiiation of tho thyroid gland is one of the least common affec¬ 
tions of the gland. An aentc inilainniation may ocenr in a normal or a goitrous 
gland. Tho former is known as th ijroiditis, the latter as strumitis. The condi¬ 
tion may develop with no apparent exciting cause, hut usually occurs in tho 
course of an acute fehrile disease. Tn acute intlaniniations of the thyroid both 
sides are usually affected but one side more than the other. The process may 
result in resolution, in suppuration or in gangrene. It is said that thyroiditis 
associated with mumps, iuHnenza, malaria, rh('nimitism, iind tonsillitis usually 
resolves; and when associated with pneumonia, puerperal fever, the majority 
of typhoid cases, diphtheria and erysipelas, suppuration usually occurs. Gan¬ 
grene is rare. When re.solntion occurs, the average duration is 11 days, tho 
swelling reaching the niaximnni on the third or fourth day. When suppura¬ 
tion occurs, on account of the resistance of the capsule the pus may burrow in 
any direction and may perhtrate into tin! trachea or csojdiagns or penetrate into 
the mediastinum. 'I'Ik' prognosis in noii-snp[)niativc cases is good as to life and 
return of the gland to normal. In suppurative cases the prognosis is not so 
good; of 41 easi's, !) died, '22 per cent. ( Rohcrt.son). In the gangrenous variety 
tho outlook is very poor; of !• cases all were fatal (Richardson, Rohertson). 

Treatment.—I’rior to suppuration, thyroiditis should he treated by wet 
dressing, ice hag, etc., with ai)propriatc treatment of the associated disease. 
Suppuration deinands immediate incision and drainage. .V transver.se incision, 
corresponding to a natural crease of the skin, should he n.sed if possible. The 
dissection often must be carried to a considerable dei)th before the pus is 
reached. On incising and draining abscesses ot the thyroid, it has he<‘n found 
that they are ]>roiie to bleed freely. Ivocher recommends com|)lete extirpation 
of tho diseased part, d'his ]>rocednre is doubtless preferable in cases of stru¬ 
mitis but is sonuiwhat heroic in cases of thyroiditis. Tracheotomy should bo 
resorted to for dyspnea only as a last resort. 

Chronic (Woody) Thyroiditis.—.Vn unusual form of chronic thyroiditis has 
been described. The reader is referred to Reidel, who, in 181)0, first described 
the lesion, and to Murray and Southern for a case report. 


TUBERCULOSIS OF THE THYROID 

Tuberculosis of tho thyroid gland is almost always secondary to tul^ei’culous 
lesions elsewhere; extremely few eases of primary tuberculosis of the thyroid 
have been reported. 

Secondary tuberculosis of the thyroid may be divided into 2 classes: tho 
chronic type with caseous nodules or abscess formation, and the acute miliary 
type. 
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Chiari, in 100 autopsios on tiilxMcnltais palii-nts, found tuboronloais of 
the thyroid 7 tiiiiea; easoons nodiilos I tiiiu-s (in !Mi oliroiiii; tnbcrc'ulona oasca), 
and miliary tnl)('iTl('rt .‘5 tinioa (in 1 acnic iiiiliarv ca.^cs). 

In tlic aonto miliary type tnbcrcli-s aro I'omid in tlu> thyroid at antopay, 
having {jivcn no sinna dnriiifj life. I'l'o flironic Ivpo may f;ivo no .symptoms 
other than a nodular cidarucmrnt of the llivroid, wliicli nsnally leads to a dia}i- 
nosis of goiter. If operation is pei-forineil the line eondilion is, as a rule, lirst. 
rtK’Ognized when the inland is exposisl. If early o|u'ralion is not nndei'taken, an 
absce.sa nsnally develojis and may ])erforale into one of the neighhoring strne- 
tnres. Rolh'ston reports a ease wliieli pertoraled inlo |he esophagus, although 
it had given rise ti> no snhji'clive svinptonis. If the nodnies increase snllieiently 
in size, tlu'v may cause syni))toms ot coni|)res.si(in. 

Treatment. - If the condition is lii>( ..igni/.cd aficr ex|)osing the gland, 

complete excision of the jiart conlainine lln‘ Inhcrcnlons foci is indicated, pro- 
videil other tnhcrcnions lesions an- not far advanced and providetl the operation 
will not sacrilice a dangerous ainonni id' the gland. Abscess formal ion de¬ 
mands early drainage to avoid perforalioii into ad jaccnl sirncinre.s. 

MALIGNANT GROWTHS OF THE THYROID 

Afalignant growths of the thyroid gland arc ran'. 'Pln'v nsnally develop iu 
a goitrous gland hut occasionallv originate in a nonnal gland. Ilolli carcinoma 
and sarcoma occur, <-arcinoma licing the more lrc<|iient. 

Carcinoma, ('arcinoma prcsthil.-. li aronps (Marine and I.enliart) ; one 
in which the growth fidlows the general cliaraetcrisi ics ol fetal thyroid and one 
in which the follicdc's are more dilfei-cntialed. Some specimens of the second 
type jircsent a sti'iictnre whicli lias liccn ilcsiiinalcd ‘‘](apillary <-ysli<- cand- 
noma.” d'he histologii-al iliagnosis id carcinoma ot the thyroid is said to he 
ditiienit in many eases, a feature which should he reniemhered when a frozen 
.section diagnosis is <-alle(l for. 

“In the majority of cases tin' tumor, from its ])oint of origin, infiltrates one 
entire ]ol)c of the thyroiil and iiiav extend across the isthmus to the other hila;, 
but extracapsnlar growth is ilelayed for some time. The capsule finally hccomes 
perforated by tlie growing tumor, hnt only at a single jioint at first ami not 
diffusely” (Aliiller and Speese). The trachea ami other sirnctures are fre¬ 
quently infiltrated, and even penetrated, rather than disjilaecd to a marked de¬ 
gree. The great vess<ds are often surrounded by the growth. A malignant tu¬ 
mor may not he fixed to the surrounding tissues to such an extent us to inter¬ 
fere with the movement of the thvroid in deglutition and yet may he so tiniily 
attached to the trachea as to bo inseparable from it. Such was the condition in a 
case reported by Afeyer. 

Distant metastases occur through the bhajd-vessels with relative frecpieney. 
Metastases occur most frequently in the hone.s and are often solitary and slow 
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growing. Secondary growths in the viscera are next in frequency. Metastases 
may occur while the original tumor is of small size. 

SYMPTOMS AND DIAGNOSIS. —The patient is usually over 40 years of age; 
the thyroid, which is as a rule the seat of a goiter, increases in size compara¬ 
tively suddenly and rapidly and is usually nodular, hard and painful. Paraly¬ 
sis of the recurrent laryngeal nerve is relatively frequent. The neighboring 
lymph-nodes become enlarged, but this feature offers little aid in diagnosis since 
the character of tho thyroid tumor is usually recognized before they are en¬ 
larged; moreover, the nodes first involved are frequently inaccessible, lying 
deeply either at the root of tho neck or within the mediastinum. Metastases in 
tho bones may bo the fir.st sign of a malignant growth of the thyroid. 

OPERATIVE TREATMENT. —Success depends upon early diagnosis and early 
operation. Homo surgeons reeoinniend complete thyroidectomy, but the ma¬ 
jority, ajnong others Berry, consider that complete extirpation of the gland 
is rarely desirable because, if both lobes are involved, the tumor is usually so 
firmly attached to the trachea that it cannot be satisfactorily removed. 

Extensive involvement of adjacent structures, such as the great vessels, 
esophagus, trachea, larynx, or pharynx, and extension into the thorax contra¬ 
indicate operation. In slight involvement of adjacent structures “the extent of 
the operation must de])end upon the operator’s judgment” (Kocher). Success¬ 
ful excisions of portions of the walls of the trachea and esophagus have been 
performed; if the lymph-nodes appear to bo involved, they should be removed 
in a mass dissection. Kocher does not consider that a single bone metastasis is a 
contra-indication to operation because it is often solitnjy, of alow growth, and 
may occur before tho primary growth is extensive, lie advises excision of the 
bone metastasis and operation upon tho gland if the condition of tla; patient 
aiul the extent of the growth warrant the operation. 

PROGNOSIS. —If the growth is limited to one lobe, if tho capsule has not been 
penetrated, and if there is no evidence of lymphatic involvement or other metas¬ 
tases, the prognosis is relatively good, according to Kocher. Bec.urrenccs are 
usually local. The papillary cystic type of carcinoma olTers the best prognosis. 
Recurrence in this type is usually late and of slow growth. 

If tho growth has extended beyond the capsule and involves adjacent struc¬ 
tures, or if there are mctasta.scs other than a solitary bone metastasis, operation 
is unlikely to effect a cure. 

PALLIATIVE TREATMENT. —In advanced cases in which a radical opera¬ 
tion is contra-indicated, pressure symptoms, of which the most frequent and 
serious is dyspnea, may demand relief. Tracheotomy, excision of part of the 
growth, and division of tho isthmus are the procedures to be considered. Of 
these, resection is to be preferred. Tracheotomy is frequently extremely diffi¬ 
cult in this class of case becau.se of the size and position of the growth, the large 
size of the veins, and at times the displacement of the trachea. It may, how¬ 
ever, be the only practical means of relieving the dyspiiea. When tracheotomy 
is indicated, it is sometimes necessary to make the incision directly through 
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the tumor; under such conditions Ki>nif'’3 loiii; Ucxihlo silver trncheotoiny tube 
may be used ndvnutiif>;eously. Division of (lie istlinius is not likely to prove 
effecti\'e. 

Sarcoma. —Sarcoma is oven less frciiuent tlian carcinoma, (’linically the 2 
conditions cannot bo differentiated. 'I'lic jiciicral rule that sarconia (Xviirs in 
younger individuals tban carcinoma has no si;;nilicancc in thyroid growths. 
“Sarcoma may bo disseminated throu<i;h the lymphatic channels with groator 
frequency than is the usual rule” ( Miillcr and SpccscK 'I'lu' details of opera¬ 
tive treatment discussed under carcinoma apply in gmicral to sarcoma. 


DEFICIENCY OF THYROID AND PARATHYROID SECRETION 

Various clinical nianifc.stations have been ascribed to deficiency of thyroid 
or parathyroid secretion; in some the relationship has been proved, in others it 
is hypothetical. Of these conditions the ones which should he dwelt on from a 
surgical standjioint are jiostoperative tetany and cachexia stnimiprivu. 


TETANIA PASATHYEEOPRIVA AND CACHEXIA STRUMIPRIVA 

.AppriH'iation of the signiticance of tetania parathyreopriva and cachexia 
struinipriva is vital to the surgeon. Only a realization of the seriousness of 
these conditions can lead to persistent and effective etforts in the direction of 
propln laxis, of which the importanci' cannot he too strongly emphasized. Al- 
thonirh these complications of thyroid ojierations are rare, a fairly extensive 
amilvsis of thcMn is essential in connc<'tion with the study of t.ho surgery of the 
thyroid gland. 

General Considerations. —The occurrence of tetany after operations on the 
thyroid gland was first recogniz.cd by Weiss in IHHO. About three years later 
Kocher and Ucverdin called attimtion to the condition since known as cachexia 
struinipriva. This was shown by K<K‘hcr to lx* a freipient seipiel to complete 
thyroidectomy. The 2 diseases, tetany and cachexia struinipriva, were rcgnrdeil 
for a considerable time as different jihascs of one condition which was sup¬ 
posed to be dependent upon functional insutficicnev of the thyroid gland. 

Schiff, in 1884, showed that certain animals, notably cats and dogs, regu¬ 
larly died after complete removal of the thyroid. In consequence of the 
dire effects which were thus noted experimentally as well ns clinically after 
complete thyroidectomy, it became a surgical mandati! that part of the organ 
should be spared in goiter operations. This precept, which was fathered by 
Kocher, has prevailed up to the present time and its practice accounts for the 
relative infrequency of cachexia strumipriva, also indirectly of postoperative 
tetany. 

In animal experimentation a perplexing inconsistency prevailed by reason 
of the fact that total thyroidectomy in carnivora was followed by fatal tetany. 
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whereas in herbivora it was followed by the more protracted cachexia strumi- 
priva with no evidence of tetany. Gley, in 1801, explained the peculiar dif¬ 
ference in the reactions of these 2 classes of animals to the removal of the 
thyroid. He called attention to the existence in the rabbit of 2 isolated bodies, 
the external parathyroids, and demonstrated that the removal of these tof^cther 
with the thyroid produced the same effects as complete thyroidectomy in other 
animals. 

The first practical stop toward ascvibiiifj; to the parathyroids an independent 
potency resulted from the work of Vassah* and Generali, 18!)0. They demon¬ 
strated by striking experiments that, the thyroid beiii" pre.scrved, removal of 
the 4 parathyroids led to fatal tetany; while no tetany resulted from the re¬ 
moval of the thyroid if the parathyroids wei-c left. 

It .has been urf^ed by numerous experimenters that the intciusity of tho 
tetany stands roujilily in inverse ratio to the nmid)er of healthy parathyroids 
retained by the animal. Hut this rule is certainly far from absolute, for some¬ 
times the pr(‘senc(! of I parathyroid is suffici(‘nt to [U'event the symptoms of 
tetany, while in other cases 2 of the orf^ans are necessary (Krdhcim). 

Thyroideetomy alone, especially in yomijf animals, irives rise to troubles of 
nutrition. Tin; animals remain undersized, their behavior is altered and slug- 
gisli, the skin becomes thick and edematous, and the hair coarse. I'liese changes 
begin in less than a month after the operation. On the ot.h(‘r hand, parathyroid¬ 
ectomy pi’odnees a more rapid onset of symptoms. 'I'hese include fibrillary 
twitchings, tremors, haail or general contractions (tonic or clonic), convulsions, 
dyspnea, tachycardia, j»tyalism, thirst, vomiting, diarrhea, general weakness, 
and prostration. The results of the long .series of animal experimentation bear¬ 
ing on tetany have heen corroborated by significant findings of Erdheim, 
Pineles, and others in man. 

In n word, cachexia strumiprivn or operative myxixlcnia, wliich is a disturbance 
of metaholisin, is unquestionably duo to removal of the thyroid. I’ostopcrative 
tetany, which is a convulsive distiirhaiicc suggestive of a tox<'iiiia, is regarded by 
almost all observers ns due to an insufficiency of parathyroid activit.v rcsidting either 
from removal of tho pnrathyroiils or impairment of tlieir functional capacity by 
injury to or interference witli their blood supply. 

As Jeandelize summarized (190.3), the thyroid and parathyroids are dif¬ 
ferent organa; tho results of ablation of the 2 arc not the same; physiologically 
the 2 organs are correlated, yet neither can assume the functions of both. 

Pineles analyzed 13 cases of tetany (1004) following partial thyroidectomy. 
Six had undergone extirpation of both lobes, 3 extirpation of 1 lobe and isth¬ 
mus, in 4 only the upper portion of I lateral lobo had been left. On the basis 
of these cases he emphasized the fact that tetany is moat likely to follow a partial 
thyroidectomy in cases in which only the isthmus or upper parts of the lateral 
lobes are left, because such procedures favor extirpation of or injury to the 
parathyroids. 
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niuBtrative Cases. —Two cases of fetany followin'; ojH'ratioiis fitr recurrent 
goiter have coino uiuler iiiy observation, the lirsf in my own service, flic secoinl 
in that of a collcagno. 'I'liese cases will he hrielly n'viewetl lan-anse they give n 
live and, for the purpose of this article, a sntlicient elaboration of the features 
which are of practical importance to the surgeon, namely, the symptoms, course, 
nud diagnosis of the tMudition. 

CASK 1—April, 100(1, French ITospit.il. seiiinsircss. Swiss, .‘l.'t years of ntye. In 
1!>0:1 the patient sufTen-il from markeil dyspnea ami ily^phaKia. I’revions tii tliat, 
there had ileveloiied a larne troiter. The left lohe of tlie tliyroid was nanoviHl hy 
another .snrfteon. During thi' second year after opiTation a swelling developinl m 
the mid line and dyspnea and dysphaaia recurred, inereiisina to such degree that 
operation heeame imperative. 

In ^JTareh. J!)0t>, ] oi)erate<l under ether anesthesia. In the region of the isthmus 
there was a round, smooth mass, alamt 2’1« in. in diameter, whii'h was Isiund down 
hy eieatrieial tis.sue; it e'itend.il downward hehind the sternum ami compressed the 
trachea. The left lohe of the thyroid was ahsent. Hefore any tissue was removed the 
right lohe was thoroughly e-tposed ami found to he of normal si/e, ajipearanee and 
eonaisteney. Tn ri'inoving the mass, the thyroid gland was elampeil at the junetion 
of the isthmus and the right lohe. ami <'Ut across as elnsi* to the tumor as possible. 
Before doing this it was found jieeessar.v to ligate the interior thyroid artery which 
ran close to the mass. The whole of the right lohe, I'xeept a small part whieli lay 
close to the isthmus, was left. 

roHlopvralii-i' (’otirsc .— 'I’he healing of the wound was uneventful. On the fourth 
da.v after oiieration, tetanic <-ontrai‘tnres oeeurrisl in holh hands, which assumed an 
attitude similar to that proilueed hy stimulation of tlu' ulnar nerve. The spasm was 
aeeom]ianits| hy cramp-like pains. 'I'hi.s condition was jircscnt whenever the patient 
was sei'ii during the nc.\t 2t hours, when cramps in the feet and calves also oi-eiirred, 
togi-ther with fonahlc plantar llcxion of hoth feet lasting for alsint 5 minutes. 

For lo jnonths the iiaticnt presented the l.vpi'’al clinical features of tetan.y. ’I'he 
imxt con-picuous sympt'iins were hdatiTal and symmctri' al i-ont ract ions of the tlexor 
muscles of the hands, wrists and feet, as jircviousl.y descrihed, precisled and aeeoin- 
paniisl hy eram])-like pains in the alTccted jiarts. At times the contriwtiires were 
more generali/<sl. For several wii'ks then’ was marked edema of the left wrist ami 
hanil, and nslness over the knuckles. During the whole iieriod Clivostek’s and 'J'rous- 
senu’a signs were present and t.vpieal. 'I'hus, the facial muscles I'otitracUsl rapidl.y 
to meehanii'al irritation hy ta|iping over the facial nerv<' (Chvostek); and the usual 
contractures of the hands wi re hrought on in alsiut V 2 to IJ minutes hy steady pres¬ 
sure on the nerves and vessels of the arm fTrousseau). In (he latter test, erarnp-liko 
pains regularl.v preeeihsl the spasm which developed graduall.y and not suildefil.y. Con¬ 
tractures also rcsulteil from making the sciatic nerve tense fleg phenomenon). Simi¬ 
larly, contractures oeeurri>d ns a result of putting the nerves of the hrachial plexus on 
the stretch (arm phenomenon). The contractcil muscles wi re always board-like to 
tho touch. 

The above symptoms occurred in attacks at variable intervals. During the first 
6 weeks and the last .3 months of the disease, there were from 1 to 6 attacks almost 
every day. The duration was from several minutes to several hours. During tho 
intervening months the patient was not under observation; tho attacks, however, 
rendered any work impossible. 

Tho attaek-S of tetanic spasms gradually eeasiil; Chvostek’s and Trousseau’s tests 
and tho leg and arm phenomena bei-arne less tnarkid, and finally elicited no responses. 
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tot^mioe of totfU^-in thi» oMe.may lie exp^n^l^ 1^' follows; 

w«r^ ]^ba]bly remov^y^ lot® 

m Since no aymptoma occurred'until after the ae^l^^o^ration, thfa ^ 

l|3^uhte(i}y waa the oavae, preaumably through tiie at^fSciem 



have been very^ 
that hbth ^ 


tibytoid tissue to upset tije functional equilibrium whi 

f^n^ablo as a result of the previous operation. It,|)l;pi_ 

^Mmainiiig parathyroids were saoiificed, for in th^ cai^^jfiii!^ tetany vVoufd 
Undoubtedly have resulted. Since no paratta^bid tiaeue cb^d he found in tlrt 
1^88 removed, it is probable that either the infeibr parathyroid of the right aide 
orushed in the clamp, or that the blood supply of one or both of the parathy- 
irolds on this side was interfered with by the ligation of the inferior thyroid 
artery. 


OASB n.^In contrast to the first case, the second presented a short course, 
yet it afforded an opportuni^ to atudy the characteriatic diagnostic features of 
||tMany> which are dependent upon hyperirritability of the motor nerves. 

The patfe^ Vrba a, wiffl-develj^ped intelligent woman 22 years of age, who had 
^^deiyme 3 dito^ons for goiter in Europe, 5 and 8 years previously. Her general 
pi*Wth-bad ^^^jKIjrs nervous system normal. On February 1, 1913,."* 

i jhbtd epfwttani^ the^thyroid gland was perfo^MSd by another surgeon. The 
dUha'.^BBa ta!ilbMliik<^til^ only the isthmus being left Both the superior and 


thjt"alwji|tejw^w''rig|N!- side were ligated. The left lobe of the gland hajiirt 
aamised at a former operation, as inspection of this side is " flid to ha^ 
, 04 abidence of thyroid tissah^ vHoreover the 2 parathyroids of the 1^.^ 
laid, been removed, otherw^ tetany could scarcely have followed-^^^^ 
bperaHw healing of the wijj^und vraa uncomplicated. Not being prewm 
' “vpenihhm, m ware unable to secure the tissue removed to examine it for para- 
I. The Pftiialtot’a report stoit^^tiwt the specimen consisted of a lobulato4 
whidi revealed .w picture of adpmma of toe thyroid. 

^ ^ to operatiw* fow|| tonic contractures ocrorred with 

nke p^ims in the fingers and handb^Jllblllto atHumed the poaitiofi known as ao^ 
‘VaMltd., The ^tient also ha^Oraii^ike {ieins in the Calves. 

tiiib^J^ri^Jt^i/T'ebtuary ittetate (80 grains) was giv«u bjB®" 

itisidliy'at 3 a^j ib'-^Thero were ,tei^^atrifituna of thgers of the tafit’ band 
CHa)pdikeiMtohi|toig from 8 hA. V. 

We saw the case fi^r toe first time at noqn w EebiUary hiin.aita maa^eieetrihltl' apd 

* Thanks are dne publishers of the JnnaU of Surgerj/ iqr . jeS^idint to rt^Wodaea 
eitanalvely in this pa^ petto of articles aad case leporto w^to have upiested la that 
JoanaL 





..1-V •< ’ < nip^-i'''5f4rr, ' 

: THi! THYSOID 

Aa theoKOteutio meamircff, nolMi tliTroid and parathyroid preparationa iirare ad* 
miniatered by mouth and WVoMSUiticallyt ai^ 6 parathyroids were implant^ sub- 
ontaneOusIy. These wer® remor^ asqttioa]]^, ^^nmediately after death, from 3 acci¬ 
dent cases, put at once into ascitic fluid, a^ ^^^nted as soon as possible into 
subcutaneous tissues.* - ' 

The improvement in the symptoms and disaro^irance of the tests for tetany werd. 
coincident with the repeated administration of Seebe’s nucleoproteid in large doses 
hypodermatically, and occurred from 4 to 6 weeks after the nhplantation. ' jl^Oi 
effect could be attributed to other therapeutic measures. '' ' * * 

The occurrence of tetany in this case may ho cxpli^ned as follows: At the 
fint operation two parathyroids were probably removed with the left lobe of 
the thyroid. Since no symptoms occurred until after the second operation, thin 
undoubtedly was the cause, presumably through the sacrifice of sufficient para¬ 
thyroid tissue to upset the functional equilibrium whic^|inl]8i|L,have been viry 
unstable as a result of the previous operation. It is not -pdissible that both the 
remaining parathyroids were sacrificed, for in that case a fetal tetany would 
undoubtedly have resulted. Since no parathyroid tissue could bo found in the 
mass removed, it is probable that either the inferior parathyroid of the right side 
was crushed in the clamp, or that the blood supply of one or both of the parathy¬ 
roids on this side was interfered with by the ligation of the inferior thyroid 
artery. 

CASE II. —In contrast to the first case, the second presented a short course, 
yet it afforded an opportunity to study the characteristic diagnostic features of 
tetany, which are dependent upon hyperirritability of the motor nen-es. 

The patient was a well-develpped intelligent woman 22 years of ago, who had 
; undergone 2 operations for goiter in Europe, 6 and 8 years previously. Her general 
health had always been good and nervous system normal. On February 1, 1912, a 
third operation on the thyroid gland was performed by another surgeon. The ri^t 
Ube was renmved in toto, only the isthmus being left. Both the superior and inferior 
^toid artoriee of the right side wore ligated. The left lobe of the gland had evi¬ 
dently been excised at a former operation, as inspection of this side is said to have 
revealed no evidence of thyroid tissue. Moreover the 2 parathyroids of the left side 
jnesuinably bad been removed, otherwise tetany could scarcely have followed this 
third operation. The healing of the wound was uncomplicated. Not being presrait 
at ^ operation, we were unable to secure the tissue removed to examine it for para- 
^^bjmids. The pathologist’s report stated’that the specimen consisted of a lobulated 
inass which revealed the picture of adenoma of tiie thyroid. 

^ ■ On ^ third day after operation, F^ruary fourth, tonic contractures occurred with 
hraknp-like pains in the fingers and hands, which assumed the position known as ac- 
AOttcheur’s hand. The patient also had cramp-like pains in the calves. 

' On the fourth day, February fifth, calcium lactate (36 grains) was given hypo- 
gittmatioally at 2 r. u. There were toi^O contw^ures of the fingers of the left hand 
'.with cramp-likc pains luting from 9 p. M. to 1 A. H. 

We saw the case for the first time at noon on February fifth and made electrical and 

‘ Thanks are due the publishers of the AnndU of Surgery for .permission to reproduce 
extensively In this paper parts of articles and ease reports which have appesred in that 
journal. 
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other tests, finding an astonishing]}' market] Kvpersensitivent'ss of tho motor nerves as 
indicated by Erb’s, Trousseau’s, Ciivostek's testa mid the ]eg and arm piicnomena. Tiio 
results of the various tests on this and subae<)iieiit days are given witli the diogrom 
of the electrical reactions (Fip. 27). Photoprapbs (Fig. 26, A, It. C) wer»» takcji in tho 
free intervals to show contractures chiiractcristic of the arin and leg tests. On Febru¬ 
ary sixth, calcium lactate (40 grains) was given by inonlh at 1) i*. m. 

Sixth day, February seventh. Implantation of a parathyroid removed from a .voung 
male in an operation for .simple goiter. The implant was placed in th*' propcritononl 
tissue iK'hind the right rectus sheath. 

Seventh day. Forcible contractures with severe pains in the jiarts affected. Tho 
elbows were flexwl at a right angle; wrists and tingers wcr<> also forcibly flexed (iic- 
coucheuFs hand). The attack continncil from .'i .k. m. to ]I a. m. 

No further attacks of tetany were notiei'd up to the lime of the patient’s dischargo. 
Shortly after her di.sehargc sin* had 1 brief attack lasting about a minute, eharacterized 
by pain and contractures in right ealf. 

Tho woman subsequently dcvelopisl symptoms of b\pothyroidism (Fig. 26, 1)) 
with dry thick skin, dullness of mind, etc., and was put upon thyroid therapy. Sho 
has married and sueeessfully passisl through a jiregnaiiey. When last seen (.luin', 
1914) she had a tumor of <smsiderablc si/e corresponding to the isthmus of tin' thyroid, 
her general condition was goes! and the signs of hypothyroidism had for the most part 
disuppeansi, although she has ceased taking thyroid extract (Pool ami Turnurc). 


DIAGNOSTIC TESTS OF TETANY HASED ON STUDIES IN CASE 11—ELEC¬ 
TRICAL TESTS: EKU'S TEST. Careful and repeated electrical testa were 
made with the galvanic current, thus obtaining an accurate! eliiirt ( Fig. 27) of 
tlic elianges of excitability, against which flu! other testa could Ixi elnx'.ked. 'lly 
thi.s means it was pos.sihle to compare the relative aenaitiveiiefla of the tcata for 
this coiiditiou. llv])erexeilaliilify of llu; motor nervea to iho galvanic eurrent 
was striking. As noted in the chart, tin* most aignilicant changes from normal 
were the very low anodal opening and cathodal opening currents hy which coii- 
traetions wen; excited; lint the cathodal (dosing and anodal closing currents 
were likewise ahnormally low'. 

The two administrations of caleinin temporarily lessened the hypcrcxcita- 
bility, as is shown hy a rise from 1 to 4 inilliam]H'rea in the cathodal opening' 
current necessary to eanao a contraction. Such efTeeta are In keepini? with 
the experimental findings of \'oegtlin and Mae.CnIInm. 'I’hey state that i 
dogs injections of eahdniii atid likewi>;(! of strontium ormagncainm always eaui 
a disappearance of the symptoms of tetany, and, mor(!ov(!r, greatly lower tl 
excitability of the nerves, not only in dogs in tetany, hut even in nonnal dog 
Therapeutically they consider ealeinm the best drug for tetany, but do not fav( 
its subcutaneous administration hecan.se of its irritating l(H-al effect upon tl 
tissues. After implantation of the parathyroid the reactions gradtially approx 
mated nonnal; whether this was a eoincidcne.e or cause and effect cannot 1 
stated. 

In taking the electrical reactions, the ulnar ncn'c was always te.stcd, and tl 
external popliteal was also fre(piently employed as a (heck. Individuals n^ 
suffering from tctany.were tested as controls. In the ea.se of the ulnar nerve 




Fio. 27.—Elkctrioal RBAcnoNa ano Tests in Tbtant. Case II. Linos indicate excitability ol 
ulnar nerve. X in diagram indic.ates excitability of external popliteal nerve. 9a. Tests made by 
Dr. Wilcox on ninth day with his own milliamp^reniotor to chcclc our results. Xh. At 2 milli- 
nmp^n^s the current be04imo too painful to go higher, c. Very slight response, d. Typical con¬ 
tractures occurred in 2 minutes in right foot, with severe cnunp-like pains. 
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electrode wn« pliiml o\cr tlio iier\e just iilxnc llie iiiteniiil opicoiulvlo and the 
otlior on .in inditTercnt j.oint at a distaiice, as tlie iiifraclaviciilar ref;ion. In 
tliccaseof file external ])o|diteal, 1 ideelvode was jdaced on the niTve l)ehind the 
head of the fihnla and tlie other on the ahdoineii. II \ |H're\eitahilitv was evi- 
deneed hy eontraetnre to viuy slight stitimli, K (\ A A (), and K () all heinj^ 
very low. 'I'he patient's vesj.onses to the 1 stiinnli were eonstantly iKdow the 
resjions.'s of tin; eontrols who were not siilleriii:: from letanv. The most marhdl 
and siirnilieant feature was the low K O enirents. A cathodal open in;; current 
below .■) milliamperes is j.artienlarlv sinnitieant. * 

I'irh's test is nndonhtedl\ the most reliahle and ae(iirat»‘ lor tetany. It 
should alwavs Im' list'd in a siispeeled e I'c since it aiies an exact indication of 
the motor excitability ami renders it possible to ebeeb daily ebanaes in ibis ex¬ 
citability, tbns oblainim; a real index of the prou’ress .d' ibe discjise ami ibe 
oifeet of tberapentie measnrt's. 

X'o attempt was nnnle to obtain ami study lelanie eoniraelions with low 
currents, tirst, beeanse of ibe mental unrest and pbvsieal pain wbieb are likely 
to ensue, ami, second, beeanse ibis featni'c appears |o ns an nnneeessarv I'eline- 
menl since the tdeetrieal b\pei’exeilabilili is alreadi establisbeil. Tetanic con¬ 
tractions, boweier. at limes rt'-nlte.l trom \er\ low eiirrenls. 

TIIM I.Kt! I’ll KNO.M IONOV. The leir pbenomeiioii was lirsi deseiibed by 
i’ool in I!MI7, and lias since been noted by .'“'eblesiiiaer and olbers. l’'or ibis test 
the patient is placed in a sittimr position with leas fully exti'inled upon ibe 
tbiabs: the trunk is forcibly Ilexed upon Ibe ibiabs by pressure exerted between 
tin* sboniders. 'I bi' eoiitraelnres are preceded ami accompanied by pain, wbieb 
may be .severe enonab to e.iime the |ialieiil to cry out. The feel be<'onie foreiblv 
Ilexed (plantar) and addneted, as'iimina a position of marked ('(piinovarns. 
This position cannot bi' altered bv passive etbirls, bowever forcible. The niiiH- 
eles (d the calf staml out eoii'pienonslv and lieeome board-likc' to the l<meb. The 
onsc't of j.ain and eoiitraelnres beains from abmil Id seconds to ‘i iiiinnleH after 
the j.osition is assumed. The jiain lieeomi's so severe in a short time as to make, 
it imperative to desist. 

The le;r test, like 'rriiiif-sraii’s sii/n, is de|iendent upon the byperexeitahilitv 
of the motor nerves. They differ only as to the metbod of deinonslraliii;; this 
hyperexeitahility. Tn Trousseau's test the nerve is eoniiiressed, in tin! le;; tiist 
the nerve is stn'tehed. From the I'xperienei' of onr ti eases it would a]ipear that 
the lep: test i.s as simple of apjdieation as Tmnssean's sien and more sensitive 
and reliahle. Tn the second ease it was positive after Tronssean’s test failed to 
elicit a response. iSchlesintrcr considers the le;; phenomenon i.atho;;nomonic of 
tetany. 

THE .4RM TE.ST. —The arm test consi.sts in pnttin;: the nerves of the bra¬ 
chial plexus on the stretch by elevatiii" the arm above the heail with the fore¬ 
arm extended f extreme al.diietion). The eharaeteristie contraetnres of the 
finders, hand, and wrist occur with pain, as in the le;> test. This test was like¬ 
wise noted in my first case. Tt appears less sensitive than Troiissean’s si^pi or 
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tlio leg test, probably because it is not as easy of application. Further, it is 
difficult to avoid pressure over tlie ulnar nerve wliilc bolding the elbow ex¬ 
tended and the lijub in abduction. 

CHVOSTKK’S TKST. — Clivostek’s test was repeatedly present in our case, 
ns indicated in the chart. It is a constant and sensitive tc^st, but the duration 
of the contraction is short and therefore may be dillicnlt to distinguish in 
doubtful cases. 

IIOKl'MAN’S TKST. llotfman’s test, which de[)(‘nds upon b\perexcitability 
of the sensory nerves lo electrical and nu'clianical stininli, was jiot stndie<l. 
3'bis test a[)|iears to lx; of little piawlical impoi't.ance. 

DAS I’KWON KfS I’ll A.NOM I't.N (List).- This test should be mentioned, al¬ 
though it was not applicable in oni' case. The |)eroneal nerv(' is struck with 
a percussion banimer. In ease of irritabilily the blow is said to be followed by 
a brief abduction, wilb simnltancons dorsal lleximi of (In' fixit. laist believes 
that this test can further the diagnosis of tetany only in infancy, and has no 
clinical iuipoitaiicc after tlie third or fourth yc’ar. 

TONOIIIO 'I’l'tsT.-' 'I'Ik’ tongue tc’st (Znngenpbanomen; Sebnit/.e) failed to 
elicit any res|)onsc in onr case, \cl Sebnitze reports ibat in all ease's of te'tany 
in adults In' was able to demonstrate a jx'cniiar mcclianical liypcrirritability of 
the tongue, a slight blow upon the tongue jtnxlncing a contraction with the 
appearance of de('[) depressions. 

Course of Tetany.- ’I'be course' of tetany following tb\roide'ct.omy has been 
di\'id('d by k'rankl-l bx-bwart into cla-'Si's: lii'sl, cases e'bai’acle'ri/.e'd by on.sct 
■sexni after eipcralion, wilb sexi-re' coiii'se' and fatal oniconie'; second, cases in 
which the' symptoms appear .soon afle'r the ojieration but subside afte'r a \ariablc 
time' anel are' folleiwe'el liy ri'e-oxe'iy : tbii'd, e'ase's in wbie'b tlie' jiatie'iits li\e' but 
with .s\mptoms of le'tany with wliie-b may be' assex-iati'el in varialde* eli'gree evi- 
eleiu'e's ed’ myxe-elema. It is eviele'nl, tbe'ri'tore', ibat the' I'onrse' id' ti'tany is un- 
ci'rtain. 

Treatment.- Meelical tri'almi'id I'onsistiug ed the' aelministratiem of e'ab'iuiu 
lactate and paratbyroiel nne-li'ojirori'iel, sbonlel bi' trieel at tbe first appearance of 
symptoms of ti'tauy. d'be' sym]>toms usually I'.m Ix' e'emtredle'd by tbe.se measures, 
at least te'nijxirarily during tbi'ir aelminisfration. 

'I'be spe'i'itii* imlications for [laratbvreiiel transjdantation arc: 

1. Wlu'n meelical treatment .se'i'ins of little or no avail. 

, 2. Will'll symptoms are' si'vi're anil are growing progre'ssively wor.se or 

nro uui'liange'il after a period of a wex'k or te'ii days. 

3. When symptoms of a niildi'r graile' pc'rsist for a snltieient period to make 
it improbalib' that spontaueons I'ure will take' pbace. 

GKNKRAL I’RINOIl’LKa OK TLS.SDK THA.N'SKLANT VnOX. —ParcncbyniatoUS 
tissue' se'i'ins to have be'cn sni'e'i'ssfnlly transplanli'il in animats of tbe sajne spe¬ 
cies, anel Ix'twi'cn bumaii Ix'ings. lint the' Iransplaiitatioii froui animal to jnan, 
as bi'twei'ii animals id' tlitli'i'i'id. spi'i'ies, lias nnilornil\ faili'il. 

llei'ent I'Xperimeids ajipi'ar to suggest tbe possibility of i>rgan trausplanta- 
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tion in entirety with roi'-stnhlislinient of tlie cirenhition hv vessel suture, but 
this inotlilieatiou has not been sutlicii‘utl\ il(‘\flojicd tor jtraetii'al npplieatiou 
(Sticli-; Heller). 

TKl'IIMC OK I’AU.VTIIYUOID Tit VNSl'l. WTA'I'ION. \’arious sites for iin- 
])lautatiou lia\e been rei‘ouiiueu(le(i, siirli M' tin* snlu'ulaueoiis tissui's, properi- 
toneal ti.'.sue. omeiituiu, spleen, and liotK' iiiaiinw. In delei niiiiiiii; the site, at¬ 
tention must be i;i\ eu to tlie Ireedom t I'om sci nins daiiue'' "bieli it oilers and to 
its (pialitieations I'oi- sU]i|)ortim: tlie lile ol the imidanled tissue, iiainel\, liiflh 
vaseiilaritv ami rieliness in l\nipliatn-s. 1 lie pioperiloneaI tissijp or bone mar¬ 
row shoiibl be ideel(*d as silr's ta\orable lor a “take and as tiu* om^s wbieh 
expos(‘ tlie ]iatient to the least daimer. 

]iaratli\ roid is earidiill' soimlit in .'i bloodless field, disseeted out, and 
removed in the eoiii'se of a toiler operation in an ollierwise lieallliv youiifi 
patient; but l.iir assurance must be tell I rom lln- n.iliiic <d tin- goiter that the 
loss (if one pa rat liv roid will iml siiliseipient I \ be pre | ml leia I to tills p,it leiit. I lie 
oi'ean Is put imniednitelv inlo l.oekes solution ' and kept at bodv teiiiperaturc' 
until imidaiited. or, better, the implantation is made immediately alter re 
iiiov al. 

'I'lie jiatieiit is anestliet i/ei| b\ the droii elber method and a |iioperitoiieal 
bloodless pocket made bene.ilh the reeliis abdonii ills. Local anesthesia is not to 
be recommended because the i n li It I .it Ion of llie tissues uiav be prejudicial to a 
“take. " I )u r expel lellee III ( .Isc II W .1 s 1111 1 .1 \ ol .1 ble to 111 1 I 01 Is o \ id a llesi hesla. 
'Ilie pa r.ilhv roid is sphl wilhoiit removiim it li'uil the solution and hud well 
open, (‘I’ it |s cut so as lo expose oi iiHile laW surlaecs'. the teehnie dlllers 111 
this respect aeeol'ilillL; lo the Sl/e ol the nl.llld. The llllphinl Is then (daee(l ill 
the pocket |iiepared foi it with a m 1 n 1 mu in ol m:i ni pil kit ion and e\|>osure lo 
the air. Alter eomplele hemostasis ||ie wound |s closed w ithoiit draimi^re. 

In ('.ise I. 1 iitili/eil uialls t.iken fiom ..ideiit eases. Tliev were removeil 

under aseptic |ireeaul ioiis fiom 'I e.iscs inuiiediatel v allei death. 'I'hey were put 
at. once into ascitic lliii'l ami iiiipkiiited as soon a- possible in the siibeiilaneoiH 
tissues. .\ll the wounds healed b\ pnm.iiv union. While this procedure mav 
be adoj’leil in eases of neecssitv. wheiea ;.'rall eaniiol be obtained 1 1 0111 a livitn.' 
subject, its elTeet i vetM'ss has not been siillieielil I \ deiiioiist I alml to make it the 
method of choice, 'rransphintalimis from animal to man should never be at- 
tenipteil. 

RKSt'l.TS So few parathvroid traiisplaiitalioiis have beeti made in man 
that, eveti if tin' svmptonis of ti laiiv disapjiear after an implatitiit ioti has beffli 

‘Loi'kc'.s solution: 


Soiiiiim cliloriil . . . . 
I’otassiiiiii cliloriil 
(':ili iiiiii I'lilornI . . . 
Soiliiiiii tocartionatr 

l)('\lrosi‘. 

ItistillO'l water . . . 


0.9 (jm. 

0.0 »2 I'll! 
O.OJt e|„. 
O.tl.'t (JIM. 

0.1 uin 
too (■.(.■, 
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made, the value of the graft is still conjectural; only its removal (functional 
test), which is not justitiable, conl<l demonstrate the real effect of tlie trans¬ 
plantation. 'I'lirec intcv])retations arc possible if the symptoms subside after 
parathyroid transplantation. First, that the graft exerted no inllnenee. It is 
possible that the tetany was destined to be self-limitetl and that the paratbyroi<l 
implantation happened to preced*; by a short time the disapiicarancc of the 
symptoms. Among the rcfported eases of tetany are some in whieh the symp¬ 
toms a[)pear<’(l soon after tin* op(‘ration and subsided aftc'r a variable time with 
comideh! reeov<!ry. Second, that the graft may have ex(*rted a temporary effect 
during its absor[)tion in tiding ov('i' a transitory tetany while the injured or 
devasenlarized parathyroids were rehabilitating themselves, l.eiselmer inclines 
toward this view. Thir<l, it is i)Ossibl(! that the transplanted ])arathyroid is 
pcrmancnd.ly effective .as a fnnetionating giaift. Without entering into an (;x- 
tensivo consideration of tissue transplantation, it may be asserted that the 
parathyroid is a relativi'lv favoral)l(“ tissmi for grafting. Tlalsted’s exf)eri- 
ments on dogs indicate that a small autograft, if a eonsiderabh' detieieney in 
parathyroid tissue has lusm eia'ated, is ea|>al>le of living and ])revcnting tetany. 
I'his he proved by the ‘■fnnetionar’ test. 

In view of the uncertain status of all proposed methods of treatment, the im¬ 
portance of prophylaxis is evident. 

TRANSPLANTATION OF THE THYROID 

Of all |)arenehymatoiis transplantations, that of the th\rnid gland has re¬ 
ceived the nmst attention. 'I'lie original ex|ierimental I ransplantations of this 
organ in .•mimals were domt by Sehilf; tin; first attmiijit in man was made bv 
Koeher in a ease of cachexia strnmi|H'iva (iNS:!). d’he fimetional ix'sults in 
both instances were transitory only. It was tried b\ llirelier and others for 
myxedema, with similar results, 'fin; first attem|its whieh seem to have been 
snec<*ssfnl in res|)eet to the life and function of the tr.-msplanti'd thyroid tissue 
were tho.se of v. Fiselslx'i'g and ('ristiani. l’a\r has i-e|)orte(l striking and 
suggestive results in animals and in the human sidijc'ct. lie tiainsplanted with 
considerable benetit a large piece of thyroid tissue from a mother into the spleen 
of her child who was snfftM'ing from congenital myxedema. 

Koeher obtained .sonu; success by implantations into the medulla of the tibia. 
His technic is as follows: The dia|)hysis close to the ('|»iphys(>al line is elected 
on account of its vasenlarity. A bone-periosteal flaj) is lifted and a pocket is 
made in tin* medulla. A silver b.-ill about 1 cm. in diameter is inserted and the 
bone flap and skin are elosed over it. After a few days granulation ti.ssne has 
formed around the ball and the wound is reopened, the ball removed, tlie wound 
washed with salt solution, and tlu* implant, as nearly as possible' the size of the 
ball, is inserted into the bloodless pocket. Normal or hyperplastic thyroid tis¬ 
sue from which the capsule has been remove<l should be used. 
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The conditions in wliicli tlixroid tiiinspluiitafion nniv he considered tire 
cretinism tind ei!ehe.\i:i strnniijtriva. 

1. Cretinism. - ('oni;enil:il tihseiiee of CnnctioTiiitinj; thyroid, evideiiecs of 
whicli tire nsiiiilly dcdayivl lor some meiitlis tifter liirili, re..nlts in peeiiliiir eltnr 
acttn'islies which tire too well known to call l'i>r eimmeialinn here. I’ersisU'iil 
thyroid I'eediin; rejtkiees to some extent the tli\roid deliciimcy and improves the 
condition of the ]);itient. 

(ijii'i'dl I rr I rriit inriil tliroimh thyroid implantation has heen rccomnu'inled 
iind cari’ii’d out h\ I’.-iyr with somewhat eiiconraaina rc.-iilts; hot oriiaii trans- 
phintation hii> not hemi placi'il on a ]iractieal ha^i" 'iiliiciently tirm to warrant 
nmcli hope of enre in thi.. cla>s of jiatients who aic eoiii;cnitall\' so delicient. 
However, the hopeless condition ol the patient niakc- the cll'ort jnstilialih*. 

2. Cachexia Strumipriva. The laeillt\ with winch paliimt' can he reti 
dered iimmme to the ill elleets of pos|operati\e thyroiil delieienev hy thyroid 
leedimr, the likelihood of the symptoms hem;; traii.'itoiy throimh h\perl ropliy 
of the remaining: tis..ne. ami the imeertamty ol' the ellieieney of I ransplantalioii 
render the imlieatioiis for thyroid implantation in this ty pi* of ease extremely 
rare, ('ertainly no procedure of a serious eharaeter. siieh as or”an transphiiita 
lion with va'cnlar ami'fomosi.;. is ad\is;ihle. 't'el implantation of thyroid 
tissue is warranted when thyroid teediii" i> impraet n-ahle or iiiisat isfaetory. 

'I’lie technical iletaiU ol ti..''ne I raiisplaiilat loii ha\(‘ hisai iliseiissed siilli 
ciimlU. I he pioperiloneal ti..sne or the medulla of tin; fihia or hoth are the 
sites to he used lor implantation. 


LESIONS OF THE PARATHYROIDS 

Lesions of the parathy roid., are rarely l■ls•o;r||i/,).(|, Those which demand 
snr;;ieal inteiwention. naniel\, e\'t' and heiiimi tumors, .are too imiisnal to 
admit (d an\ sjieeilie ii|ierative pi.in. The j^eneral principles laid down for 
ojieratioiis on the thyroid may safely he a]iplied. 
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EPIOLOTTIDECTOMY 

(lipmornJ of the 

Indications.—Tn cortiiiii comlitioiis of tlic lanux. wlion* tlic tninofnction 
and (‘OiiHoquont iniiiiohili/iition of tlu' epiglottis ciiiise it to net as an oMructing 
ImkIv ill the jiharvnx. either hiiiderinjr defrliitition. eiiiliarrassiiiff respiration, or 
standiiif; in the \va_v of proper iiispeetioii and treatment of the interior of tho 
larvnx, the epifilottis niav he removed throiifili the month, either hy nioaiiH of 
direct vision or with the aid of the laryuf'eal mirror. 

The patholopeal thiekeniiifi may he eansed liy one form or another of 
tnberenlons infiltration (Lake, :il; ('hamliers, !t), or hy the extension of a 
carcinoniatons pris-ess which would Im* of the extrinsic type of laryiiffeal earei- 
noma, which, aecordinj; to Ifaratonx (if), often oriuinates in the ejiiglottia. 
(This has, however, not been the ex[)eriene(! of some of onr ,\ew York laryngolo¬ 
gists—IVlavan, ]T) 

Tho operation is sometimes fK-rformed as a palliative procedure to aid in 
swallowing and to relieve the oWrnetion to breathing. A cure of the condition 
has been reported in one or 2 instances, but when rejiorted the time elapsed was 
not long after the operation (Ihiratonx. 2). 

An abscess or cyst of the epiglottis may require intervention, and in either 
of these eases a partial or complete e[>ig]ottidcctomy may be done. F. F. 
riiamberlaiii (S) reported a cure of an infected cyst of the epiglottis by means 
of cutting away the anterior wall with laryngeal scissors. 

Teclmic.— The operation of epiglottidectomy may licst be described in 
the language of T. K. Chambers. Ccneral or local anesthesia may be used. 
Chambers (9) describes the operatiou as follows: 

“A flo-called Brandigee adenoid forceps, having three cutting edges, was suc¬ 
cessfully employed. With the first finger of the left hand as a guide, the cutting 
jaws of the forceps were engaged about the tumor and epiglottis. The anterior jaw 
was pushed well down toward the neck of the epiglottis. With one closure of the 
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the epiglottis and its tumor were severed and adrenalin was swabbed into 
the wound. There was quite some bleeding, which, however, was soon controlled.’* 

Betnlts. —In the case of the patient of Dr. Chambers, no disagreeable after¬ 
effects were noted, and she had ‘‘not a single cough nor choking spell when swal¬ 
lowing food.” Five months after the operation some swellings which recurred 
had disappeared, and the view of the vocal cords was clear and distinct. 


REMOVAL OF NEW GROWTHS OF THE VOCAL CORDS 

Operations on the vocal cords are done by means of direct vision through the 
mouth, the indications being benign growths, such as papillomata and fibromata, 
singers’ nodules, and cysts (2d). These last are best removed by the galvano- 
cautory. C. .T. Koenig, of Paris (29), makes use of a specially designed 
cautery and obtains good results. Very little reaction of the cords follows 
operation (two or three days at the most). 

XTie of the Oalvanocantery and Forceps,—E. ITautiere, in his Paris thesis, 
lyOl, says that the only rational treatment, to his mind, is the surgical treat- 
leiit. It comprises destruction by means of the galvanocautcry or removal with 
orceps. 

“The gnlvnnocnutery, which' is employed most frequently, is the one which 'Botey 
IQS recommended and which has been adopted by M. Lermoyez in France. It consists 
i a very fine point which is slightly curvtHl. It is sufficient to bury the point in the 
lodule from one to two millimeters, but one can easily eoiiecivo that he could miss 
he nodule and burn the neighboring part of the vocal cord. Furthermore, if the 
lodule is not completely destroyed, it is possible that the process will recur and a, 
lew swelling will form. Much more surgical and ’■'dieal is the extirpation of the 
lodule by means of forceps. Botey has had coiistruetiHl for this purpose special 
preeps with cutting edges taking away the tumor, as with punch forceps. It is this 
nethod which seems preferable to me.” 

This procodnro is done at one sitting, under a local anesthetic, and the 
after-treatment compris(‘.s a .spray to the larynx and resting the voice for 
several days. 

In eases of papillomatous tliickening of the voonl cords, it may be possible 
to operate through the direi-t vision speculum, placing the patient in a chair with 
his chest forward and the head thrown back somewhat, but not so far as to 
curve the cervical vertebra' backward. Anesthetize the phnrvBX and larynx by 
swabbing and a cocain spray of a 10 per cent, strength, or with a strong solution 
of novocain. When the anesthesia is establishcfl, after a period of 15 to 20 
minutes the direct vision laryngoscope of the Chevalier Jackson type is intro¬ 
duced in the upper portion of the larynx and inspection made with the aid of an 
electric light. Any fibroma or papillomatous growth may then either be 
pinched off with forceps or taken away by means of a snare. 



EARTNGOSTOllY i4f 

The after-treatment of this condition consists in applications of weak 
formalin solution to tho cords, and spnrinj>; tho voice as much as possible, talking 
only in whispers for the first week subsc(|ncnt to the procedure. 

Other Methods. —If this method docs not rid tlie patient of his trouble, then 
resource must be had to a thyrotoinv or subhyoid pharyngotoiny, or even a 
tracheotomy. Abbe (1) has recorded cases of cure of tlieae porsistout papil¬ 
lomata by means of radium—50 millijiirams of radium bromid placed within 
the rima glottidis and held there for 20 to 00 minutes. 

In some patients who are unable to extend the neck sufficiently to give.a 
satisfactory view of the interior of tho upper portion of tho larynx, especially 
the anterior commissure, tho papillomatous growth may be removed by moans of 
indirect vision—that is, by tho aid of the laryngeal mirror and a snare curved 
so as to go directly into tho larynx while tho patient sits upright. 


LABYNOOTOMY BY MEANS OF A CUTTINQ DILATOR 

Whistler (3iS) reports 2 casos of syphilitic stricture with an account of 2 
cases operated upon by means of a new cutting dilator. The instrument which 
ho devised combined the properties of a knife and a dilator in ono. Tho dilator 
was almond-shaped, 14 mm. antcropostcriorly, and 8 mm. in thickness, with 
a concealed knife which could cut (u'tlicr anteriorly or posteriorly. 

In one case the stricture was caused by adhesions of the ventricular bands 
anteriorly. After a tracheotomy for urgent ilyspnea, the operation consisted in 
pushing the dilator down until it titted tightly in the stricture and then pro¬ 
truding tho knife. “After a gentle movement of the hamlle upward and down¬ 
ward,” he “felt tho resisting point in the larynx yield and pressed tho dilator 
easily into the glottis.” This “linear incision eonid he plaiidy seen when tho 
stricture had been divided.” .(In re])eated occasions the dilator was again in¬ 
troduced, but without the knife, to follow up tho atlvantage gained. 

In a second case Whistler ])assed the laryngotome between tlie vocal cords 
and dividetl the stricture between them. Tho dilator was tluai introduced once 
a day for a month. 

Both patients wore a tricheal cannula for many months after the operation 
on the stricture. 


LARYNOOSTOMY 

Indications. —It is J. Guiaez f22) wdio says that Killian and Piniaseck, in 
Germany, and Sargnon, in France, were the first (1900) to practice this op¬ 
eration, which is destined to cure patients with fibrous stricture of tho larynx, 
and permit those who otherwise would be condemned to it forever to escape 
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from the cannula.^ Laryngostomy may alao be performed in perichondritia 
of the^larynx (Iwanoff and Eravitz, 24). 

Teohnio. — The* intervention comprises the following steps: 

“(e) The thyroid and cricoid cartileges are split by means of scissors and the 
incision is prolonged to tho level of the tracheal opening where the cannula is situated, 
(b) The split cartilaginous edges are then sutured to the skin edges of tho wound by 
means of silk thread, (c) The cieatrieial tissue is then removed by means of a bis¬ 
toury as widely as possible from the larynx thus opened, (d) A soft rubber tube is 
introduced into the wound with a silk thread fastened at one extremity to prevent 
its going into the trachea or pharynx, and the larynx is peeked with aseptic gauze, (e) 
The presence of the tube takes away tho slough from the remainder of the neigh¬ 
boring fibrous tissue, inercases the degree of permeability of the larynx and skims 
over the interior surfaee of the larynx. 

“One can increase progressively the volume of the drain and give to the larynx 
a Bufiicient caliber. Dressings and the drain should be changed almost every day 
during the several months (8 to 16 months) and when one is well assured that the 
respiration goes on in the normal fashion and regularly, the external laryngeal orifice 
can bo closed by an autoplastic operation. Such is the principle of this operation 
which requires, as one can see, the greatest patience, but which has already given 
tho best results.” 

If this procedure is done in the case of a child, care must be exercised in 
selecting tho size of the soft rubber drain. In this case it should be 4 to 6 cm. 
long and of a size from No. 15 to 20 F. It should be tied into tho wound with 
silk and at tho upper end it should not pass above the level of the arytenoids 
(J. Baratoux, 2a). 


THYROTOMY 

By tho term thyrotomy is meant the opening of tho laryngeal box through 
the thyroid cartilage ami, preferably, in tho middle line. This procedure has 
also been culled laryugotT.ssure. 

Indications. —In papillomatous growths which exhibit a tendency to recur 
after surgical intervention, opening of the thyroid cartilage and removal of tho 
growth by curetting through this oj)ening may lx; indicated. 

Solia4^ohen (3G) says, however: “It is extremely liable to impair the voice 
irretrievably. . . . For this reason it may be questionable in certain cases, 
especially in children, when the growth is in the upper portion of the larynx, 
whether tho more conservative operation of subhyoid pharyngotomy should not 
be performed in preference.” 

In small intrinsic epitheliomata of tho larynx which have shown leas malig¬ 
nant tendency, the opening of tho thyroid cartilage, with tho removal of the 
growth and the mucous membrane surrounding it and some of the cartilage be- 

* Guises says, however, in a footnote, that for several months he has been undertaking a 
eircnlar electrolytic dilatation of the cicatricial strictures of the larynx, relieving many 
pfttients of their cannulo) by this very simple proceeding. 
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neath hair effected a cure. Thia procedure has been recommended by some 
authors of wide repute. St Clair Thompson in 1912, reporteii* opera¬ 
tions on 10 cases of intrinsic caiiccr of the lurviix by laryngofissure, with a lastr 
ing'cure in 80 per cent. Butlin (7), on the other hand, in 1908, put himself on 
record as being more inclined to laryngectomy. 

Thyrotomy may be the only alternative that a patient will allow tlie op¬ 
erator, and in this case it should only be undertaken with the full knowledge 
on the part of the patient that it is not the safest procedure ns far as prevention 
of a recurrence is concerned. Chiari maintains that a radical cure of these 
growths, no matter how small, cannot bo cffcctcMl hy means of an incomplete 
laryngectomy, much less a thyrotomy with removal of only part of the under¬ 
lying thyroid cartilage; and in short, as in cancer in any other part of the body, 
such a limited procedure as removal of part of the olfending organ seems un- 
surgical and only courts disaster later in the shape of a recurrence. 

Large foreign bodies lodging in the larynx may bo removed by thyrotomy, 
but on account of the tendency to the consetjiient agglutination of the anterior 
portions of the vocal bands in healing, this sectioning of the thyroid cartilage 
is to be avoided if other means are sniticient to give access to the interior of the 
larynx.' 

Teohnio.—An incision is made from the hyoid hone to the cricoid cartilage 
in the middle line of the neck, passing everywhere down to the cartilago. The 
thyroid cartilago is then split accurately in the midillc line, cither with a sharp 
knife or, as some recommend, with straight scissors, the blade entering at a 
point between the thyroid and cricoid curtilages and including the uuKKnis mem¬ 
brane, together with the thyroid cartilage. The division is extended up di¬ 
rectly between the anterior extremities of the vocal cords. Oreat cure must bo 
maintained iif keeping to the middle line, as otherwise one or the other of the 
cords may bo injured and the return of the vocal function will bo much im¬ 
paired. 

When the thyroid cartilage and the mucosa have been opened, the assistant 
retracts on either side with sharp retractors and in this way throws the interior 
of the larynx open to view. If a papillomatous (a)iiditi(»u is now B«!cn on tho 
cords, it may bo removed with scissors, touching the base with a weak formalin 
solution. If tho growth is situatcil between tho true and the false cords—that 
is, in the ventricle of the larynx—ami if it gives evidence of malignancy, it may 
bo found necessary to remove one cord in order that a suHiciently wide margin 
of removal may be effected. The growth should then be taken out without dis¬ 
turbing it and a piece of tho thyroid cartilage underneath it should Vjo removotl, 
in order that no cancerous elements may bo loft at tho base. A careful study 
must then be made of the lymphatics leading from tho larynx and tho ones 
receiving tho drainage from the site of tho now growth should be removed if 
there is any sign of enlargement of the nodes. 

The 2 halves of the thyroid cartilage are now approximated and held to¬ 
gether with small silver wire sutures, but these should not penetrate the mucosa. 
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Healing of the cartilage will probably not occur, but, what amounts to the same 
thing, healing by connective tissue, will better occur if the sutures are not ab¬ 
sorbed too early, if at all. As in other wounds of the air passages outside of the 
chest, it is well to insert a temporary drain, upon suturing the skin, to avoid the 
unpleasant complication of a sulxiiitaucous cuiphyscma. 

In cases where the consequent edema of the larynx may sepm inevitable, it 
is wiser to do an associated tracheotomy and, after the thyroid cartilage is closed 
and the laryngeal portion of the operation is finished, leave a tracheotomy tube 
in place for 4 days, until tlio time for the edema to occur has passed. 


LABYNQOTOMY THROUGH THE CRICOTHYROID MEMBRANE 

Indications.—The indications for this procedure are obstruction to the glot¬ 
tis from any onu.se; the ]ircsenoe of papillomatous growths in the larynx; or the 
presence of foreign bodies in the larynx, which cannot be cxtra(?tcd through the 
montli. It is not the operation of choice in opening the air passages, but is 
recommended in emergencies and is far better than cutting through the cricoid 
cartilage. It may he quickly done and without 8])ccial instruments. 

The object of selecting this site for the laryngeal opening is to avoid injury 
to tho thyroid cartilage above, wliich may later cause an impairment to the 
voice from cicatricial joining of the anterior extremities of the vocal bands upon 
healing; and below to avoid injuries to the cricoid cartilage, which is the main 
framework of tho mechanism of the larynx (.1. Solis-('ohcn, Jhi). Injury to 
this cartilage may cjuisc sloughing of it, so that there may be impairment in its 
healing, causing a deformity of that portion of the larynx and a constriction of 
tho lower opening, as well as great impairment of the modulation of the voice. 

Laryngotomy through Ijhc cricothyroid membrane may also be.done in chil¬ 
dren where the o|)erntor feels disinclined to cut across the isthmus of the thyroid, 
which, in these cases, lies at the extreftie upper ])art of the trachea. This gives 
a very high opmiing. 'I’lie isthmus of the thyroid in children is, however, more 
feared by operators than seems at all ncecssary. houlis (1(!) of Glasgow has 
oallcd attention to tliis fact and even gone so far as to recommend that the point 
of election for tho opening of the air passages lies directly behind the isthmqp 
of the thyroid in cases of tTincrgoncy. lie makes a practice of cutting right 
through the isthmus, not fearing the hemorrhage which is slight and can be con¬ 
trolled by clamping between two hemostats. 

Edema of the larynx calls for a laryngotomy when efforts at scarification 
have failed to reduce tho swelling. This is well done through the cricothyroid 
membrane. It is n comparatively harmless procedure, and the subsequent im¬ 
pairment of tho workings of tho larynx is very slight. In tho hands of a sur¬ 
geon who does not fwl hitnsidf competent in laryngeal technic, it is better to 
open the air passages in cases of ftfreign bodies in the larynx, and to remove the 
foreign substance by tho external route, rather than to attempt to extract it by 
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direct vision through the lar\Tigoscopo. A larvugotomy through tho crico¬ 
thyroid membrane is hero indiciitcd. 

It is also indicated in diplitlicria where intiihntion cannot bo snccossfiilly 
done, or where intiibation has been done and no relief obtained. In tho hands 
of many, it may be better to do a laryngotoniy ratlier than to waste tiino and to 
use np the strength of the patient by atcinpting to do, what is to them, tho 
unfamiliar procedure of intubation. 

Technic. —The procedure is a comparatively simple one. It is generally 
the preference of the operator to stand on the patient's right and to grasp tho 
larynx, made prominent by the extended head, with tlu' thnmb and forelinger of 
the jeft hand. The incision is then made in a longitudinal direction over tho 
cricoid and thyroid cartilages in the middle line. (In all proceedings caro 
should be taken to make the skin incision as long as tin* wound in the trachea 
and larynx. Failure to do this may result in a very embarrassing snbentaneons 
emphysema or in a prolonged infection, which tlircatens the patit'iit's life by tlio 
presence of septic wound secretions.) 

The sternohyoid and sternothyroid mns<‘l('s should Ik; (piiekly retracted 
from tho middle line when the cricothyroid mt'inbiane is exposed. This may bo 
entered by i)liinging the scalpel directly backward, either in a longitudinal or in 
a crosswise direction, taking care not to injure* the back of tlie larynx. All 
bleeding should bo stopjeetl la'fore the laryjix is entered. In order to avoid 
some embarrassment caused by injuring the isthmus of the thyroid, it is well 
that care should be taken in the case of children to ])ush it out of the way, that 
is, downward. AVhen tho cricothyroid menderane is finally ojeen, either a soft 
rubber tube should be inserted, jnst tilling the o])ening, or a curved trachea 
tube, or if these are not available, a ])iece of bent wii’c may be found servicc'able 
to keep the wound open. If the tube or the tracheal cannula is used, it should 
be changed at first at intervals of hours or even oftener, to ])rcv«‘ut pressure 
.necrosis at the back of the trachea. 'I he wonml shouhl he dressed with nuiist 
dressings and the dressings slnaild be chang(*d several times a day. In short, 
tho wound should be treated as one Inn’ing abumlant secretions which will run 
into the trachea if vigilance is not extirted. 

There is a general feeling of fear on the part of patients against entering 
■ the structures of the neck with any cutting operation. 'I'his fear is also har¬ 
bored to a largo degree by many physicians. It seems to me that if this yxtpniar 
fear could bo removed bv edtication, jdiysicians would more fre(piently bo 
willing to enter the air tube whc\i tlar emergency was arising, rather than to 
waste valuable time in trying to mei*t the emergency by measures with which 
they are not at all familiar, but which in the popular mind are thought to 
be less formidable. I would advocate that more attention bo paid to this 
simple procedure for relieving the symptoms of rapid asphyxia, so that hfss 
hesitation should be entertained with regard to pcTforniing it, and less time 
lost during the critical moments when dyspnea is becoming more and more 
serious. 



846 


THE LARYNX, TRACHEA AND BRONCHI 


PARTIAL LABYNOE0T01I7 

Indications. —The indications for a partial laryngectomy overlap those for 
a thyrotomy. It is performed for new growths of the larynx. Krishaber (30) 
has classified laryngeal cancer into intrinsic and extrinsic growths. This pro¬ 
cedure is especially indicated in small intrinsic growths of the larynx. D. 
Bryson Delevan noted that in small epitheliomata of various parts of the body, 
e. g., in the epiglottis and helix of the ear, where the growth is situated upon 
hyaline cartilage, a removal of the growth, together with the subjacent cartilage, 
effects a cure, and it has been noted that early involvement of the lymphatics 
docs not occur. This “suggests an important deduction with regard to intrinsic 
carcinoma of the larynx, namely, that in certain localities of the body, early 
involvement of tho lymphatic system does not seem to bo a necessary occur¬ 
rence. i . . In consequence of this, early complete excision of the diseased 

area may be followed by permanent cure.” 

Technic.—Tho operative procedure consists in making an incision from 
over tho hyoid bone to the cricoid cartilage in the middle line, .splitting the 
thyroid cartilage carefully ami accurately, opening the mucosa, inspecting tho 
larynx, and taking out that portion of the larynx upon which the new growth is 
situated. This is a little more severe operation than the preceding and will be 
found applicable to intrinsic new growths that have progressed further than 
those that are removed during thyrotomy. It is generally necessary to take 
out half and leave the other side with its attached vocal cord intact. This, in 
fact, is tho procedure which is commonly associated with the term “partial 
laryngectomy.” As in tho ca.se of new growths of the body in any situation, the 
nodes of tho lymphatics draining the affected area should be sought for and, if 
involved, they should bo (larcfully and thoroughly removed, inakirtg a wide dis¬ 
section. This may be done at a later sitting, but it should never be ueglected* 
nor delayed for more than 2 weeks. The lymphatic drainage from tho larynx is 
first outward toward the bifurcation of the common carotid and, secondly, down¬ 
ward in tho median line. Fairly e.\tcnsivc intrinsic growths, however, have 
been observed without any apparent enlargement of the neighboring lymph- 
nodes. 

Botoy (3) recommends that, if partial laryngectomy be done for cancer, the 
laryngeal stoma may be kept open for a year or two without ineonvenience, in 
order to observe the progress of healing. 


COMPLETE LARYNOEOTOM7 

Baratoux (2) gives Billroth the credit of having, in 1873, performed the 
first complete laryngectomy for cancer. 

Indioatiens,—For a complete laryngectomy there is but one indication, i. e. 



COMPLETE LAKYNGECTOMY 


347 


cancer of the larynx. In the term cancer is inchulcd any form of malignant 
growth. ^ Tho vigor of the patient and the extent of t)io growth will modify oven 
this indication. The operation of removal of tho larynx is mntilatiiig in tho 
extreme and in the past has heeii accompanied with a liigh mortalitv. Latterly, 
in the hands of the more skillful surgeons and csjuvially tin* general surgeons 
who have had a laryngeal training, the mortality has hevn reduced. 

To encourage one in entering niion so grave a Held, let ns refer to tho fol¬ 
lowing statement of ( hiari (10), who says that the surgeon is obliged to nndor- 
take seriou.s operations if there is merely a pro8|)eet for radical cure! “Tho 
results of extirpation of cancer of the larynx arc, as a ruh*, hotter than in cancor 
in other parts of tho body.” 


The intrinsic cancer pcncrally affects the vocal hand and in tliis way causes 
hoarseness, wliich induces the patient to consult a lar.vnjrolojrist. More uneoiiiinoiily 
it is located in the ventricular hand.s, in the ventricle, or helow the glottis; in any 
event it has the special eharai'teristic ot !iot infecting tin* lymph nodi*s of tho vicinity 
in the earlier stages and even late in the disease.” 


This ])ropcrty of the cancer, oi ladug hchl within tin; cartilaginous box of 
the larynx, has also be<“u nott'd a nundx'r ol \ears ago hy l)(davan and is now 
common knowleilgc with those surgi'ous at all familiar with tin? disease and its 
operative treatment. Th<! ojx'ration for cancer of the larynx must 1 h! conceded 
to the experienced surgeon, lie mu.st j)laee his knowledge “at the service of 
laryngology.” (Gluck.) 

Chiari (10) further states that “radical cure can practically not bo ob¬ 
tained by intralaryngcal o])cvations. 'I'lnM-cforc for iiion* tlian tw(‘iity years f 
have held tbc o]iinion that as soon as any erowtb in tlic larynx lias beam (hdor- 
mined to be cancer, it must be opcialcil n[)on cxtcTiially, if the operation is still 
admissible’’-—that is. by a total lar\ ngeetoiny. 

(diiari also says, according to .Navratil; “The common s(|uamons-(;ell carci¬ 
noma may be entirely reinovcil by thr\otomy wlnm it is intrinsic and when it 
docs not interfere with the mohilily of iIk! N-oeal band." 

“lie advises,” says .\avratil, “partial extirpation in simple, intrinsic 
8(piamons-cell eanrimmia, involving only of tin; larynx or the epiglottis, 
which has can.scd no metastasis, lie advises total extirpation in tbc beginning 
stages of horny, squamous-eell cancer and in scpiamons-ccll cancer wliicdi bus 
extended, if the lympli-nodcs are felt small and not fixed.” 

The extent of the intrinsic cam-cr governs its operability to a largo degree. 
Navratil (d.l) further says; “Total extirpation is not indicated in extensive 
intrinsic cancer with partici])ation of the csophagns and in horny, squamous- 
cell cancer, except when no lyinpli-nodcs are present, and naturally not in the 
very old.” 

Gluck, on the other hand, has obtained striking restdts in the removal of 
extensive intrinsic cancer witli extirpation of part of the esophagus. 
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It seems to me that in this combined condition, the extent of the growth, 
the absence of palpable lymphatic involvement, the microscopical character of 
the growth, and the speed and skill of the operator, together with his familiarity 
with these conditions, both in the living subject and on the cadaver, should de¬ 
termine whether the i)atient should he submitted to surgical interference or not. 

Butlin (7) gives a report on 37 cases of cancer of the larynx on whom he 
had operated hy 31 thyrotomies, 2 hemi-laryngectomies and 7 total laryngec¬ 
tomies (some had 2 operations), 15 of whom were well after 3 years. In the 
end of his paper he says regarding laryngectomy: 

“I bewail to perform the operation on account of Gluck’s aiicccaa, and of the 
excellent modifictation duo to Solis-Gohcn. I wish I had bcRun to perform it earlier, 
I am sure that several of the cases on which I performed thyrotomy were much 
better fitted for larynuc'ctomy and I cannot help thinking that T mitjht have saved 
one or two of the patients in whom recurrence took place if 1 had then removed the 
larynx.” 

The u((w growths which arc tcrnicd eaiieors and which indicate! the nunoval 
of the larynx an: cither cpithcliomalons or .sarcomatous- very rarely en- 
dothcliomatons {(’hcvalior .lackson, 25). Of the opithclioniatous growths, some 
may ho situated entirely within the larynx, and those arc cla.ssiticd by Krishaber 
as intrinsic growths. Sonu! may ho situated in the pyriform fossa in the upper 
pharynx and encroach upon tin; larynx, and those are classified by him as ex- 
trinsift growths. WhciU the intrinsic growth has grown suHiciently to involve 
the mucous memhrane outside the larynx, thou that must also he classified as 
extrinsic. 'Phe extrinsic growth is situated without the larynx and either en¬ 
croaches upon the larynx from without or it is situated entirely on the upper 
aspcc-t of the larynx. In 212 case's .see'ii hy Sir h'c'lix Semon the cancer was 
intrinsic in 13(i and extrinsic or mixed in 7(1 (St. ('lair 'Phonijison, 37). Fn 
111 ca.s<!s of cancer of the larvn.x seen by (’hevalier .lack.'ion (2.')) in 23 ye'ars 
(18(1(1 to l(t()!() !)8 were intrinsic and 13 extrinsic by origin or extension. 

Sarcoma of the larynx is a rare condition and the site of it is generally 
u|)ou one of the cords or vocal hands, and necessitates removal of the larynx. 
If the U])per part of the esophagus is the site of the epitheliomatous or car¬ 
cinomatous growth and if the growth has also invaded the laryngeal .structure, 
the larynx, together with the upper part of the esojihagus, may have to be re¬ 
moved. This is a much wider procedure than larvngc'ctomy alone and rccpiircs 
that, the operation of laryngectomy he supplemented by partial esopliagcctomy. 
These cases are, however, of such comparatively rare occurrence that no rule of 
operation can be laid down for them, as they occur only as individual cases in 
the course of one’s surgical experience. It is safe, however, to follow anatomical 
lines when interfering with such a pathological condition. 

Diagnosis of Laryngeal Cancer. —Before discu.ssing the severe and radical 
pro<’ednrc of laryngectomy, it may be well to look into the means of establish¬ 
ing a diagnosis of the new growths of the larynx. It is not our province to go 
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into the symptomatology of carcinoma of the larynx here, hnt it is timely to 
state in passing that continued hoarseness of the voice is one of the first symp¬ 
toms of cancer of the larynx and should lead to a thorough exaiuiuation. The 
extrinsic growths may be seen by means ot the hiryngosco|)ic mirror and this 
should first be tried. The typical ap|)earaucc of au c|Mtbclioma involving (he 
inncons membrane may at once make one reasonably certain of the condition. 
This inspection can easily be dmie with a slight cocaiid/.ation of the })harynx 
and seems to be the first step taken toward determining the true nature of the 
disorder. If the growth has not progre.s.sed fai‘ or if the syuij>toms pointing to 
trouble in the laryngeal or j)haryngeal region have not lasted long, it is possible 
for the ])atient to e.xtcnd his head to such a dcgiee that tlu> region may Iw in¬ 
spected by the direct vision larvngoscojie, or through a short e.sojihagoscope. 
Here, by means of an electric light, one can see the cpithclioiuatous growth and 
if doubt still exists as d) the true nature of it, a piece may be removed by means 
of a punch forceps and subjected to microscopical c.\aminati<ui. 

It is the usual and very good rule not ti> interfere with a new growth lu'fore 
its coinjdete extir))ation is planned. In other jiarts of the hod\, partial removal 
or interference with malignant tumors has been known tti set up increased im- 
tivity of the growth. It is. thei'cforc', well not to attempt to sectirc a specimen 
for microscopical exandnatiou until plans are com|dctcd to remove the growth 
if it be malignant. 'I'lie ojau’atioii of larvugcctom\ is so ilisablitig a |)roced\ir(* 
that it seems to me that the ])atient slutuld not he sidijcctcd to th's ordeal with¬ 
out having first e.xhausted all means of coulirming tlu' diagnosis, even at the 
risk of starting up of the growth. It is neither fair to the jiatient nor to tin; 
operating surgeon to leave this undone when it is ])ossihle to do it. In this 
o|)inion (’hiari coinci<les. lie says; 

“ft i.s cortaiidy iiidispoiisal)lc, in most of the ciiscs. to inako a positive diagnosis. 
It is difficult indeed to recogni/e an intrinsic cancer in tic hcginning liy laryngoscop.v 
alone. Man.v lar.vngologists anil especially in Aincrica, 1 liraslicr and Simpson in 
ftXK), and Lincoln in IttOo, have given ixprcssion to this view. It is, therefore, ipiile 
natural to remove a jiieee of the ncoiihisiu intralaryiigeally and to have it examined 
inieroseopieall.v hy a eoinpeteiit ]iathologist. This slight operation does the )iatient 
no harm. 

“Mnekenzi('’s jHisition—‘The removal of the ]iieee for niierosi-opie e.xaniiiiation too 
often ineaiis the heginiiing of the enil' is certainly iMcorreel. .Many operators, in¬ 
cluding ni.vself, have never .seen such a result. . . iStill I do not wish to deii.y that 
any ineoiiiiilete removal of a eareiiioiiia may increase its growth.” 

Lupus of the larynx or .siiiiph' necrosis may stimulate cancer (Krishaber, 

30). 

In intrinsic growths jof the larynx, the tumor is rarely situated Ixdow 
the true vocal cords. It may. however, originate in the true cords. Where 
it is small and below the true vocal bands, it may Ik* passed unnoticcil 
until finally it causes irritation to the cords, hoarseness, and constant 
cough. Where it is situated below the true cord, it is ditficult to find, and 
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the only thinp which may lead our attention to the (growth in this situa¬ 
tion is a congestion and slight reddening of the cord that is situated above it. 

A ouc-sided edema 
of tlie arytenoid re¬ 
gion may occur in in¬ 
trinsic growtlis that 
have progressed fur¬ 
ther. Tn tlie more 
advanced cases of 
cancer of tlic larynx 
one must look for 
Ivniphatic involve¬ 
ment,, but even in 
well-advanced intrin¬ 
sic growths it may 
be impossible to find 
it by ii gross exami¬ 
nation. In the cx- 

I'lll. I. (UlMl'LKTK I.AllYNdKCrOMy, I’llEl.tMINAnV TnAf'IIEOTOMY, AND trilislt! gl’OWths tllis 
.Skin Incimkin koii hKiiiNNiNii Second Stage of Opeiiation. • , , , 

(Kroin oriKiiiiii cIihwc'Uoii.s.) involvement takes 

place much earlier, 

first on the side in which the growth is situated. This earlier involvement is 
one great reason why operations on extrinsic growths are followed bv a much 
greater percentage of 
recurrences t h a n 
tho.se of the intrinsic 
variety. Tho lym¬ 
phatic involvement 
in tho extrinsic va¬ 
riety is felt along the 
anterior border of the 
sternomastoid muscle 
opposite t h o upper 
border of the thy¬ 
roid cartilage, a n d 
extends downward 
according to the 
amount of inva.sion. 

In tho intrinsic 




growths, tho lymph- 
nodes first involved 
may bo found at the 


Fio. 2 . —Complete Laiiynuecto.mv. E.xpomure of Thyhoiu Cartilaue, 
Thachea and Thyroid Gland. The rciriictors arc drawing aside the 
sternohyoid and sternothyroid muscles. 


base of tho neck. Fairly extensive intrinsic growths may exhibit no lymphatic 


involvement. 
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Teohnic. —The operntion of eoiiipleto Inrviif^'ctoinv niny Ito done oitlier at 
1 sitting, as is advocated hv Gluck (^17), ov in 'J sittings, as is advitcated by 
Crile. 

SINGLE-STAGE OPEKATJON— tJInck says: 

“In the ftroivt majority of eases where a siiii]ile or eoniplieated laryiiBeetoiny is 
in fiiiestion, 1 isolate tlie jiatholoftieal eoiulitioii liy timiieliii); the tissues l>y means 
of Kocher sounds and hy ]i>raturiufr tlie vessels. After it has lieeti freetl in tliia 
manner, I take out the tumor en hloe and do not praetiee seetiou of tlie traelu'a until 
the end of the operation, takiud pains to phiee threads on its inferior (pro.ximal) end. 
which permits it to he drawn up and sutured to the skin. | Me sutures it into a hut- 
tonhole of the skin.] I ]daee helWt'en the o|»erativi’ wouiiil and the air passages a 
perfectly stanch harrier of living tissues.” 

TWO-STAGE OPERATION. - 1 he operatton niav he |>i(‘ceded hv a Iraidic- 
otoniy or oven ti gitstrostomy for fctMling, as was snoo(»,,((id hv d hutrseh foi‘ 
pharvngotomy, and advoctitcd hy dc (^ttt'rvaiii ind(‘|)endentlv for the same eoti- 
ditioii in IS!)!), and later l^or larynoeetoiny (i:.). Clievalier daekson ('ifi) 
placed himself on record as favoring a gastrostomy prior to every larviigeetomy 
in IIIOO. He itisists n|)on it it the esoplnigns is itivolved. 

irowever, each 
has claimed a large 
percentage' of recov¬ 
eries by his partiett- 
lar method. The in- 
dividital eases nnty 
present, snch varia¬ 
tions as to snggc.st 
one form or other of 
the procedure in or- 
iler to meet, certain 
conditions. If dysp¬ 
nea be a prominent 
symptom when the 
patient first prcsetits 
himself, a procedure 
involving n prelim¬ 
inary tracheotomy is 
advisable. If the 
patient is robust 
and in comparative¬ 
ly good condition, 
the whole thing may be done at one sitting. The advantages claimed for tho 
preliminary tracheotomy arc: an .iccpiired immunity to tracheal ami hronchial 
infection, the anchoring of the trachea in the tissiu's of the neck before it is 
completely cut across, the forming of a barrier against mediastinal infection 



Flu. .a. — CuMi'i.KTK Lakynuectomy. Imisios or SeCO.M) Staiie In- 
VAUIN'. Thai III-.OTIIMY Wdcni) ai Its I'l'i'Hi ItoiuiKli. Tin- Inirlirii 
is hCMTciI witliDiit. ilctiii-IuiiK Oil- :ui< liiiri'il purl lull iii llic luwiT iiniclu 
of till- uiirtii uliiiiiy wuiiml Till- llormil uliiiid is iliviili-il iiiiil dritwii 
oulwiinl Till- liiryiix with the upprr J ur '.i riiiKs of lliii truilii-ii is 
now drawn fiirwiird iiiid to om- snli- show inn the ri-i-iirn-iit laryiiiouil 
ni-rvc and ihr supi-nur luryiiKi-al mitnt-. [('ITiis is iiijftcUxi with a 

uovocain sululioii tM.-forci cultiiiK it ) 
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by granulation tissue, the separating of the tissues on one side from th^ vagus 
nerve, theichy passing the storm of vagus irritation of that aide, and the 
division of an otlierwise extensive operation into 2 parts. The preliminary 
traciniotoiny if possiljle siiould he done 8 to 10 days before the larynx is to be 
removed. Delavan (13) says: “While early tracheotomy is not advised by 

some of the ablest 
general surgeons of 
the day, it is cer¬ 
tainly right in prin¬ 
ciple and according 
to the best light of 
experience correct in 
fact.” It should bo 
accompanied by the 
dissection of the 
planes of the neck 
well down so that the 
vagus nerve of that 
side and its attack of 
irritation may be 
passed. The other 
side is approached at 
the next operation. 

Crile calls attention to the undesirability of disturbing both nerves at the same 
time, as a double infection of the vagus nerves is a very serious complication 
and may prove fatal, due to its influence upon tbo heart action. 

If the operation bo done in two stages—and I am inclined to favor such a 
course—one cannot "do better than ([note from Crile (11). I'nder the considera¬ 
tion of the spwiial ditticultics and dangers to bo overcome during the procedure 
of laryngectomy, he says: 



Fia. 4.—CouPLKTE Lasynuectohy. This Pictuhk Shows the Phab- 
TNX Opened in the Final Step of the Removal op the Lauynx. 


“Pneumonia following operation on the upper air passages is clue in most cases 
to ono of two causes: (a) the inhalation of blftoil, and (!■) the inhalation of infected 
wound discharges. These injurious inhalations occur usually in the course of the. 
operation, although oceasionally the postoperative ooring is inhaled. They may be 
prevented in part h.y scrupulously maintaining a dry field in the entire course of 
the dissection. . . . The ne.\t great danger associated with luryngectoniy is that of 
local infection. . . . The occurrence of some infection must be taken for granted, but 
^ it is for us to eonSider by what means the amount and the virulence of the infection 
Paay be diminished and how it can be localixed.” 


, (The local infection ho tries to combat by previously seeing that there is no 
infection in tho contiguous territories and by careful sharp dissection and imme¬ 
diate closing of tho soft parts overlying the wound, and by using the iodoform 
packing if there must be any wound.) 

Mediastinal abscess is another complication, but mediastinitis is probably 
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more frequently the case. Undoubtedly this is favorc<l to a certain degree by 
the negative pressure of the pleural spaces on eitlior side exerting its iniluence 
upon the lymphatic flow and favoring the inroad of infwtion int<) this locality. 

“If in the course of the InryiiKcctoniy, the divided trachea is stitchwl to the shin, 
there is great danger that subsequent eoughing will ca\isc it to Ih'coiuc dctaehi'd. Its 
moorings having been lost, it will ho tlirust back and forth, in and out of the thoracio 
box, like the piston of an engine, llidiastinal infection will be the almost inevitable 
result. If, on the other hand, the free end of the trachea is not lixcil h,v siitiires, hut 
is held by gauze packing about it, then the trachea will rilract within the thoracic 
cage like the head of a turtle, and again infect ion will result. It is obvious, then, 
that the trachea should he so fixed hy preliininar.v o]U'ration that there may he pro¬ 
duced an invincible barrier of granulations e.xtending across the bas(' of the neck 
and the entrance to the thoracic cage. Then' arc two methods by which this may 
bo done: the ordinary sinqile tracheotomy will fix the trachea and will stimnlatc the 
formation of efficient granulation tissue; or exposing the trachea and the lower lar.vnx 
and packing the lateral planes of the neck with iotloforiu gau/.c will result in the 
production of granulations and in fixing the trachea so firmly that eoughing eauiiot 
break its moorings. Each of these methods hy itsedf alone' has certain advantages 
and disadvantages. The simple tracheotomy is not so certain a safeguard against 
infection of the mediastinum as is the latter, and it docs not result in so firm a fixation 
of the trachea in the deejier jiart of the neck, but it has the advantage of (‘stablishing 
a strong defense nieehanisin in the mucous incinhraiic of the trachea itself. t)n the 
other hand, the packing of tho dc'e]i .planes with iodoform, while otherwise an ideal 
protection, does not siqtpl.v the protcctivi' defenses in the mucous membrane of tho 
trachea. An ideal defense, then, is found in a combination of the two operations, that 
is, in opening and packing the deep planes of the base of the neck, and at the sanio 
seance making a low tracheotomy. Hy this means the niediastinmn is jait under 
strong guard, and at the sami' time the later teehnii' of the laryngeeloiny is nieas- 
urably reduced.” 


After thi,s preliminiiry operation has heen eoiiqdeted, iti which the trae.hoji 
hits been opened and the jilanes of the neck havi' Iw'cti jiaekcd off with iodoform 
gatize, a period of 8 to 10 days is allowed to chqisc before jiroeeoding to tho 
main part of the operative technic. 'I'he operative, teehnie, projier may he car¬ 
ried out under local anesthesia throughout, or, what is hettitr, a (•omhiiiatioii of 
local and {'eneral anesthesia, as has heen tlie custom for years with Kriehcr in his 
Roitcr cases. Uor tho local anesthesia tho nsnal rides of apidyinj; the anes¬ 
thetic arc followed. 

“The tissues are divided down to the box of the hirynx, thp divisions of the , 
platysmn and of the other soft jiarts being precedes! also hy Tiovocain iiifiltnition. 
Tho dissection is then carried down along the lateral nspeets of the larynx until tho 
larynx is completely freed. If there is lack of free working sjiace at the upper end, 
a lateral incision is made parallel with the hyoid. Tho thyroh.void muscles above and 
the sternothyroid muscles below are severixl. So far as its muscular attachments 
are concerned, the larynx is now (oiiqletply mobilized. If the laryngoseopio examina¬ 
tion has fixed accurately tho limits of the ni-oplasm, the level of the division of tho 
larynx may be predetermined, and the next step will bo the division of tho trachea 
or the erieoid at a level free from disease. Tlefore this lust division is made, however, 
24 B 
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novocain ia infiltrated into tho mucosa throughout the entire length of the proposed 
division. By this means, the terminals of the superior laryngeal nerves are completely 



FlO. 6.—CoUPLETE Larynoectomy. Clumuke of Puahynx. 


bloeked and the mucosa may be divided and the larynx opened without causing a 
change in the respiration or the circulation. If the patient is old and the cartilage 



Complete I,artnoectomy. Closure or Sternothyroid and Sternohyoid Muscles over 
^ARYNX and Upper Portion op Esophauus. This barrier of tissue is interimscd bstween the 
cirainago alw>vo and tho tracluM holow. The posterior bordrr of tho trachoa ia now hrouKht forward 
and Buturod to the skin. Tht‘ anterior border of the trachea at this |>oint has been sutured to 
the skin over since the prolinunary tracheotomy. 


is ossificni, it is necessary to exort the ffrentest proonution in dividing; the larynx in 
order that tho esophagus may not be injured. The <livide<l end of the larynx is next 
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raised up wd the attachment between the larynx niul the csophaffus is divided with 
knife or scissors. In a short, thick nock, the wiiiKs of the larynx which ojctend down 
laterally to protect each side of the esophagus, arc ilividod with .scissors. The dis¬ 
section is then carried upward until the upper (“lul of the larynx is reached, where 
its posterior wall becomes fused with the anterior wall of the pharynx. The upper 
end of the larynx is then cut fri*c, the larger arteriis being sevenxl at the very last. 
Hemostasis must be most thoroughly ohservi'd througliuut the entire operation. If 
the cancer is intrinsic, the lymphatic glands whieli drain the diseased zone should 
be carefully removed with the larynx itself.” 

After the operative procedure has fjone so far as to retnovc the larvux, the 
question arises as to what is to he done with the verv largci wound wliich now 
remains. An effort 
should be made to 
close the pharyngeal • 
wound completel.v, 
or, this being impos- 
siblo, to close it 
around a rubber tube 
(Gluck’s funncled 
feeding tube) which 
will carry the secre¬ 
tions into the esopha¬ 
gus. The upper end 
of the trachea should 
ho brought forward 
and sutured to the 
flaps of the skin on 
either side, closing 
off with the soft tis¬ 
sue the upper part of 
the wound from the tracheal orilicc, or, accoriliiig to the ?ncthod of Gluck, it 
should be placed in a separate huttoidiole of skin and an eflort made to close 
the wound off by stitching across, as a harrier, tin* slernoliyoid and sterno 
thyroid muscles. The rest of th(> wound should he packed with gauze and 
treated as an infected wound from the start. 

In regard to removal of the ail.jacent lymphatic tiodes. Ilutliu in 1!)08 ex¬ 
pressed the following opinion: 



Fid. 7. —CoMI'l.KTK I.AliyNdKCTOMY. Cl.OSIJHK OK WoUNI) WITH 
DitAINAdS .\lllO K AM) A lUllllIKII DK SkIN A NO .I'NDr.lILYINd TlHHUB 
BLTWKEN Til). UllAINAUK Ol'KNINd AND THK ThAITIHAI. OPENINII. 


“I think the glands ought to be removed in every ease in which them is extensive 
carcinoma of the larynx, even if it be intrinsic, unless tlie disease is limited to the 
middle zone of the interior of tin' l.irynx. Even in these cases it would jirobably be 
a wise precaution to remove the glands. I have never removed the glands and the 
larynx at one sitting.” 
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TBAGHEOTOUY 

A tracheotomy may be either high, low, or transverse. The high operation 
is above the isthmus of the tliyroid; the low operation is below it; and the trans¬ 
verse one is over the cricoid cartilage (O. Frank). 

Indications for High Tracheotomy. —High tracheotomy is done to relieve 
impending obstruction from any cause above the trachea. The dyspnea calling 
for it may be urgent or may be a progressive dyspnea due to some growth of 
long standing in the larynx. It is the situation of choice in children. Foulis 
of Glasgow has called attention to the fact that the isthmus of the thyroid is 
a negligible quantity in children and can be .severed between two clamps. Its 
presence may be ignored and behind it lies the best place for entering the 
trachea. 

Further indications for a tracheotomy in thi.: situation arc: to aid in the 
inspection of the trachea and to aid in the removal of foreign bodies from the 
trachea or bronchi. The inspection of the trachea and its bifurcation can easily 
bo done by means of a urethral speculum and a head light. In some instances 
it may be possible to introduce forceps directly through this opening and re¬ 
move a foreign body. A high tracheotomy may also be done for the removal 
of growths from the trachea, such as fibromata or fibrosarcomata, or in the 
other direction for growths of the larynx. Some authorities recommend that 
it 1)0 done as a preliminary procedure before partial or complete laryngectomy 
for cancer. It is also done as a therapeutic measure to place the vocal cords at 
rest when they arc the scat of papillomata. 

Indications for Low Tracheotomy. —Low tracheotomy, that is, below the 
isthmus of the thyroid gland, is indicated.in ohstructions of the glottis in adults 
and is placed low in order to avoid the thyroid isthmus, which in some cases 
is more prominent and liable to cause embarrassment from hemorrhage during 
the procedure. This also is done as an aid to the inspection of the interior of 
the air passages. Either a high or low tracheotomy may be done to aid in the 
expulsion of a foreign body by coughing. Low tracheotomy is the preferable 
procedure for tracheotomy which precedes total laryngectomy, as it allows of 
better separation from the laryngeal wound. There are, however, certain pre¬ 
cautions to bo taken in doing it. One must be careful not to wound vessels 
which may be aberrant or enlarged. The thyroidca ima may be in the way. 
The innonunato artery may be encountered ns high as the seventh ring. The 
inferior tliyroid veins are larger and the trachea is more motile at this point. 
There is greater danger of infection of the mediastinum from the propinquity 
of the negative pressure in the chest cavity, and the thymus gland may be en¬ 
countered in young subjects. (J. Wood, .‘15).) 

Indications for Tracheotomy in Diphtheria. —At the present time the pro¬ 
portion of recoveries after tracheotomy in diphtheria is about 63 per cent. (4). 
In this disease dyspnea is the cardinal indication for the operation. Somo 
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authorities go to great lengths to describe the different forma of dyapnea, tho 
presence or absence of particular types of which will affect the prognosis, should 
tracheotomy bo done. Tho operator must Ixi guided hv his personal judgiuont 
and his appreciation of the physiology of the respiratory mechaiiism. Natu¬ 
rally, when the patient, l>c it a child, is sulfcring from an urgent dyspnea and 
tho lungs appear clear and rosoiiaut, one immctliatcly thinks of laryngeal ob¬ 
struction and of a tracheotomy. If, on the other hand, the patient is pale or 
“livid” and on listening to the cln'st there are well-jiiarked signs «)f pulmonary 
congestion, not to say edema, one imi.st neces.sarily think of terminal exhaustion 
caused by too long delay in interterence, and at this point tracln'otomy will do 
very little, if any, good. It is, tlicrclore, a Ix'tter rule, if oiu* is not prepared 
to do an intubation or is unfamiliar with that itrocediirc, to do a trachetdoiny 
early in the onset of the dyspnea rather than to delay until exhaustion has 
commenced because of waiting for a tine distinction to be observed betwet'U the 
forms of dy8])nca. 

General Considerations.—llefore proctH'iling to the o]u*ration, a few words of 
caution are in order and a few general points may he laiil ilown: 

First, there should be an ample incision in the skin in order to avoid tho 
subentaueous emphysema which may f)tlierwise occur, and to give better across 
to the immediate field of operation. 

Second, the operator should kcej) accurately in the middle line, for going 
to one side or the other may result in failure to oj)en the’trachea properly and 
may greatly increase the hemorrhage. 

Third, the trachea should be steadied by an assistant if pn'sent, and if not, 
by the left hand of the operator, when it is iKong cut down upon. 

Fourth, hemorrhage should he a\<iidcd as nuich as possible and all active 
bleeding stopped before opening the tradii'a, as a small amount of blood coupled 
with the mucous serretion of the trachea may act as a movable diaphragm ill 
the lumen of the windpipe, which prevents the interchange of tidal air and 
drowns the patient. 

Fifth, one must be sure that the tracheal fascia is jirojierly cut and that 
the cannula is inserted fairly and scpiarely. 

Sixth, if the breathing be not inijiroved at once upon opening the trachea, 
the trachea should be aspirated with a auction apparatus, or swabbed out with 
g feather, or both. 

Technic.—The incision for tracheotomy extends from above the cricoid 
cartilage in the median line in a longitudinal direction for 1 i/b in., with its 
middle over the first tracheal ring. ’I'he sternohyoid and sternothyroiil niiiscloH 
are retracted from the median line, and the isthmus of tho thyroid is pushed 
downward and all bleeding vessels arc caught and ligated. The trachea is then 
opened either by cutting transversely across the front of the trachea iKitwcen the 
first and second tracheal riiig^, o? by cutting longitudinally through the first 
and second rings. A specially designed forceps has been made to slip in at this 
juncture and hold the tracheal edges from being pnsheil backward when the 
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tube is intorted; an ordinary hemostat introduced and opened will seire the 
same purpose. 

Caro must bo exercised in making the proper selection of the size of the 
tube. Foulis of Glasgow (16) had a set of 5 different sizes to fit any given 
case from birth onward, which he could select at a moment’s notice. • There is 
also a choice of material to bo used. Some prefer a curved soft rubber tube 
which just fills the opening; others prefer a double silver tracheal tube which 
permits of the removal of the inner tube for cleansing; and others use a hard 
rubber tube. When the tube is well in place, it should be secured by a tape 
’which goes around the neck to keep it from coming out. If a hard rubber tube 
is used, care must Ikj taken to see that there is no danger of it falling into the 
trachea, that is, it should bo obtained from a reliable firm with this danger in 
mind. This accident has been rei)orted and is a very awkward complication of 
this operation. All tid)cs should bo inspected and it should he made sure that 
they are well made before they are used. 

When once the tube is in place, a gauze dressing is kept around it to pre¬ 
vent, ns much as possible, infection from the outside. This should be changed 
at least twice a day. When the tube becomes filled with mucus, it must be 
cleniicd by removing it and boiling for a few moments, if the material permits, 
and if there is much rattling and a tendency to cyanosis from obstruction to the 
■ trachea from secretions, the tube and trachea must be swabbed with a clean 
feather. This is ns safe to use as anything, as there is little danger of particles 
becoming detached and causing irritation in the trachea. Tt is also well to have 
some fonn of mechanical suction present, which may be exerted by means of 
a small flexible catheter through the tracheal tube. This may be the means of 
preventing the patient from drowning in his own secretions ((’hevalier .lack- 
son, 27). 

Complications. —(Complications arising in the course of tracheotomy are: 
(a) Inhalation of blood and discharges from the wound, causing bronchopneu¬ 
monia, tracheobronchitis, and ordinary tracheitis; (b) decubitus of the trachea 
from pressure of the cud of the tube on the back of the tracheal wall; (c) de¬ 
tachment of the tube, which then falls into the trachea and becomes a foreign, 
body and, as such, must be dealt with according to the treatment of foreign 
bodies. 'I'liis last causes an alarming condition, often putting the patient to the 
verge of suffocation. Should it occur, the first expedient is to invert the pa» 
tient, rapping him sharply on the back, retracting with a thread around tho 
neck the edges of tho tracheal wound, and losing no time in securing a pair of 
forceps with which to seek the foreign body at the earliest possible moment. 

When a tracheotomy has been done for papilloma of the larynx, it is often 
the ca.so that a mass of papillomatous tissue springs up about the tube. This 
diould bo out down and burned with a caustic from t’me to time to prevent 
clogging of tho opening f>f the tube. 

After-treatment. —Tii the after-treatment of tracheotomy, as in all opera¬ 
tions for opening the air piissagcs, tho attending physician must strive to avert 
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thelcommon complication of pnonnioniu. To avoid tliiii, attoiition must bo paid 
ttf the secretions from the wound, koopin*' the oxtonuil wound clean and dressed 
twice a day, or oftener, with moist dressiufi^c kcepiufj the trachea free from 
the viscid secretions which tend to accumulate and which cause a rattlinf? and 
coughing. When these secretions are present and cause enibarrassment, the 
inner tube of the camuda, if it be made after this pattern, must bo taken out 
and cleansed, and a feather swabbed down the trachea until the breathing is 
free and the patient is at ease again. 

Aside from the 8{)ceial treatment of the wound, tlic gimeral comlitiou of 
the patient must bo looked after, lie must be kept comfortable and fairly 
warm by moans of bed clotbing, but the temperature of the room should not bo 
above 70° F. If there is'a tendenev for the secretions to <lrv around tho tube, 
the addition of some moisture to the inspired air will prevent this. Inhalations 
of steam from a pint of boiling water upon wliicli has been poured a teasj»oonful 
of compound tincture of benzoin may b(\ ntilizccl. Imt it seems better to kei*p the 
patient'comfortable ratber than to jilace bim under a tent in which a steamy 
atmosphere is continually maintained, as is fnapiently recommended. Tho 
patient’s nutrition must be kept uj) and one of the means indicattsl may bo 
feeding with the catheter through the no.se. 

In acute cases after the tifth day. one nmst think of removing tho tid)o. 
Tho time for this is governeil by tin; amount of secretions jiresent. If tho 
tendenev to excessive .secretion has c('a.scd, then the tube may bo removed. 
This will be found generally to lie frotn the lifth to the tenth day. Cases that 
have been a long time coming to tracheotomy will have to be dealt with more 
slowly, depending upon the progn'ss i)f the comlitiou for wliich the operation 
was perfonnod. 


ABLATION OF THE TRACHEA 

Gluck ( 18 ) has practice(l ablation of the trachea for |)rimary carcinoma. 
Tumors of the trachea, both benign and malignant, arc, how(wer, extremely 
rare, according to von llruns (<i), the ])roportion being 1 tracheal tumor to 100 
laryngeal tumors (Sauer, .‘i.’)). 


BRONCHOTOMY THROUGH THE POSTERIOR MEDIASTINUM 

IndioatiouB. —This procedure should bo attemiited fuily after a foreign 
body has been located, either by the X-rays if it is oj)a(|ue to them, or with a 
certain degree of accuracy by means of a tracheobronchoscopy. If the object is 
not seen by tho bronchoscopy, at least it may be pfissihh; to detect pus coming 
from one or the other bronchus, indicating that it is near the site of tho foreign 
body. 

Tho indications for bronchotoiny through the ]>()Slcrior mcxliastinum are 
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foreign bodies impacted in the bronchus, or of long standing, which cannot 
be removed by moans of an upper bronchoscopy or by a bronchoscopy through 
a low tracheotomy. (The suggestion has been made that this form of bron- 
Chotomy may bo utilized to prolong life in cases of growths which slowly ob¬ 
literate the trachea. The opening is made into the bronchus and a long jointed 
tube is passed in to establish an air passage. It would seem of doubtful utility.) 

Bronchotomy through the posterior mediastinum may be performed for en¬ 
tering the right main bronclms or for the left ono. Tho procedure differs 
slightly on the 2 sides. 

I ho procedure here described follows tbe method of Anselm Schwartz, with 
some minor modifications. 


Technic.— HIGUT posterior bronchotomy.— With the patient lying 
on tho side on which the operation is to be done, and the corresponding arm 



Fio. 8. PosTKnioR Bbonchotomt. Incision and Flap. The third, fourth, fifth and sixth rilia 
^ 8«‘'S well past tlio median line. (From orininal dis- 


hanging over the edge of the table to retract tho scapula, a curved incision is 
made over the .‘Jrd, 4th, .'ith, and (ith ribs, making a ihip witli the base toward 
the axillary line. The convexity of the flap should pass slightly bevond tho 
spinous processes of the vcrtcbra>. ^’Iie skin, fascia, and muscles arc‘included 
in this tlap right down to the transverse pnx'esses of the vertebne ainl the ribs. 
The erector spiine muscle is separated from the vertcbitc and drawn outward! 
When tho outer Wler of tliis ninselo is reached, the ribs are denuded more 
easily. With rib-cutting shears, tho :Jrd, 4t]i, .^.(h, and Gth ribs are divided 
near their attachment to tJic vertebra). Tho muscles and ribs are then sep- 
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arated from the nerves and intercostal vessels, which lie at this juncture, almut 
1 cm. anteriorly. These can easily be saved, if one so desires, by stripping the 
ribs from them outward. A portion of the rihs and interveninfj iutercostals 
are then removed for a space of about .’J to 7 cm. from alaive downward. They 
are not replaced. (This nietliod cives a lietter field of operation in the depth 



Flo. 9. — -PoaTERion llnoNcnoTOMY. Tiik IM.ki iia ih IIkuk Shown Drawn (Hitwari> with a Uh- 
TRAcrroR. Tho azyuoa voiri ih Ihtj* h«‘cii cntssmn ponUTiorly lo tho (wo)>hri|{UH. Tlio vilkum iivrvo 
lies on the osophaKUs. (From dissertloim.) 

of tho clicst.) With the finj^oi-.s pres.siiifr toward tlie vertel»ral coluiiiti, tho 
parietal pleura is stripped from tlie vertebral coluiiiii ujtward and downward 
and forward until the csophaf’iis is in plain sight. In about the, niidillo of tho 
wound the azygos vein is seen cros.sing the esophagus. 'I'lm lung ami |)arietnl 
pleura are now retracted outward so that tluj azygos vein is well exposed. Uho 
vagus nerve will be seen lying on the esophagus, running iu the same direetiou 
as it. The small bronchial artery lies alwut 2 cm. below tho azygos vein. 
With the index finger aiul at a depth of 7 cm. in an adult, will be felt tho 
posterior extremities of the rings of the right brojiehus, in tho space boniuled 
above by the azygos vein, below by the small bronchial artery, to the left by 
the esophagus and to the right by the lung, I'his may then bo grasped by a 
tenaculum or volsellum forceps and opened with a shav]) scissors in the direc¬ 
tion of the axis of the bronchus. A search may then Ik- made for the forcigni 
body with foreeps introduced into the bronchus. If a peribronchial abscess 
exists, drainage may be established by means of a very soft tulx! in this 
locality. 
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LEFT P08TEBI0B BBONCHOTOilT.—The same number of ribs is exposed 
by a similar flap, tlio parietal pleura is sep^ated upward, downward, and for¬ 
ward to the vertebrie in the same manner as on the right side, but here the 
first largo structuro to be encountered is the aorta. Following this up, the arch 
will be found going forward to reach the anterior mediastinum. Under the 




Fio. 10.—PoHTKiiiuii HiiDNciioToMY. Hiuht Main Uronchus Uehk Likr Kxpohkd and Opened. 
Ahovo it is tlio uzyKos vein; IhiIow it is the siniill bronchiiil iirtory. It lies ut !i depth of seven 
centimeters from the surfiiee iitid is nt first most readily recognized by touch. (From original 
disHootions.) 


arch will be felt tlio loft bronchns at tho same distance from the surface of the 
ribs and by tho same'moans of touch. The method of opening is tho same as 
on the opposite side. If tho bronchus has been opened, it is bettor to close the 
wound with drainage on account of the prohabilitv of siipjniration accompany¬ 
ing the prosenco of the foreign body for any length of time in the lung. 

Bronchotomy Through the Right or Left Chest Wall.—This is a very dif¬ 
ferent pr(X!cdnro from a bronchotomy through the posterior mediastinum and 
involves entering or passing through the pleural space. The indications for 
bronchotomy through a thoracotomy wound are: a foreign Iwdy which cannot 
be reached in any other way, and tho presence of a bronchieetasis. In either 
of these conditions one may encounter, on opening tho thoracic cavity, ad¬ 
hesions between the lung and the pleura, or the field may only bo partially 
guarded by adhesions. If tho foreign body is of only recent lodgment, there 
will bo no adhesions from it. 

Uifferential pressure may or may not be employed, depending largely upon 





Fia 11 —Lbpt POSTEIUOB BU.IN. IIOIOMY. Ill 111!-' - 'll 111'- iiit.'r<-0Ht.il m-rv". aii.l hiivn 

been’preserved. The left iiiiiiii l.reii.-lms is s< eii lyiiiK i.iil.-i lorly I.. tlie lu.rlii iiii'l N'low the p 
monary vessel. (From diMai'ctioin.) 

with it. M.v own prelVrcnco wonl.l l)o to nsi: tlio intnilniflioiil inetli.xl of dif¬ 
ferential pressure, espocially wIkmi cliildirn lire hciiif’ opuntdl upon, as a ^ 
child will bear the opeiiiii- of one i.leiira with less Ji-eedom froni resinrator.y 
einbarra.ssinent than will an adult, owin- to the f;reater motility of the medias¬ 
tinal, struetures. The intratia<-lieal method of anesthesia hugely puts at rest 
the movement of respiration and insures for the operator a more <ptiet held 
than would otherwise he eneountered. The adviee ol some surfreons is to 
attack the larger hroiiehi .lirectly if the foreign body is to he removed, using 
mueh the same method of proeednre as in the rinio\,il ol stum, mm 
pelvis of the kidnev through the wall of the pelvis of the kidney. My own 

preference, however; is to pass through the lung tissue to the bronehus, pro¬ 
vided the bodv is as deep as the seeondary bmiiehi, and extract it thiough 
the lung, in niueh the same way as a kidney stone is removed by splitting the 
kidney, a procedure advocated in the earlier days of kidney surgery. 1 he 
hemorrhage which mav result from this can bo controlled by packing, or, if the 
operation proves to be free from visible pus, by a wries of biiriei juirse-string 
sutures of catgut, closing the visceral pleura with coiitimimis stitcliing much as 
anv wound is closed by a contimioiis stitch, wliieli is also partly a retention 
stitch. Or the lung over the bronchus may be dealt willi as suggested in my 
report of sonic laboratory experiments in IHOO (20). The chest should then 
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be closed tightly and the patient watched carefully for development of any 
fluid in the chest, which, if not purulent, will be absorbed. 

The site of the thoracic incision should be determined by the physical signs 
and by the position of the foreign body, if opaque, as shown by the X-rays. 
The incision taking out the sixth rib allows access to the lower part of the chest, 
and the one taking.oiit the fourth rib will allow access to the bifurcation of the 
trachea and to the primary and secondary bronchi on the side in which the in¬ 
cision is made. If the operation is being done under differential pressure, the 
pressure can bo momentarily discontinued while the lung on the side in question 
is allowed to collapse, and the palpation of the root of the lung is carefully done. 

In bronehotomy for lung abscess or bronchiectasis, one is dealing with quite 
a different entity and the method of operative procedure must be modified to 
moot the conditions of suppuration which arc present from the start. This 
holds true also if the abscess surrounds a foreign body. In these unclean con¬ 
ditions the favorable outcome of the operation is materially aided by the 
presence of adhesions. If on opening the chest wall, these arc found to be 
present, one can proceed cautiously by a blunt dissection in the direction of the 
depth of the lung. If, however, these adhesions are not present, it is wiser to 
do a two-stage operation. At the first sitting explore the lung by palpation and 
afterward produce adhesions between the visceral and parietal pleura by the 
application of some irritant ehcmical, such as Lugol’s solution (Sauerbrnch), 
to the visceral pleura, and stitch the visceral to the parietal, allowing the 
wound to close for the time being. After 10 or 12 days, the lung may again be 
gone through by means of blunt dissection until the bronchiectasis is reached 
and can be drained. In this class of cases the rigidity of the chest wall should 
be overcome by removal of a number of ribs at this sitting or at a subsequent 
■ one to allow the lung and its contained cavity to collapse. 

The after-treatment of this condition is to keep the tract open and allow the 
secretions to escape until the discharge becomes less profuse, and then to 
cautiously inject into this bronchial fistula a paste made of vaselin and iodo¬ 
form, from 10 to no per cent., at intervals, depending upon the condition and 
progress of the patient. 

The complications may bo empyema and pneumonia, which must bo met ac¬ 
cording to indications, as in uncomplicated cases. 


INTUBATION 

Indications. —The chief indication for intubation and the one which is fore¬ 
most in the minds of the medical profession is obstruction to breathing caused 
by laryngeal diphtheria. When a diagnosis of diphtheria is established and the 
patient begins to show signs of increasing obstruction to the free ingress of air, 
as shown by increased stridor ami an anxious expression, with an increasing 
cyanosis of the skin, the time has come for intubation. In croupous laryngitis 
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without demonstration of tho Klcbs-Loffler bacillus, it may also bo necessary, 
in order to avoid suffocation, to insert an intubation cannula. Secondary strio* 
tures of the larynx may necessitate one form or another of intubation, but those 
should be more satisfactorily dealt with under the complications of tho diseases 
of which they arc an accompaniment. 

Teohnio. As this is must frecjucntly done in children, it should bo de¬ 
scribed as being done upon a child. The instruments rc(|uired are a act of 
O’Dwycr intubation cauuuhc, with the introducer and remover. No aueathctic is 
used, as the patient is already aulTcriug Irom c.xtrcmc dyspnea. The services of a 
strong and intelligent nurse are iudisjM'usahlc, as success dcjicnds uiM)n the 
proper holding of the child and the tpiickncss with which the prtK'cdure can be 
performed. The position of the patient is ns follows: The nurse holds the child's 
feet between her knees, keeping its body upright with one hand holding tho head 
against her left shoulder and the other hand holding the 2 hamls of tho patient 
Tho body should be anatomically straight up and down. As the jiatient is thus 
held, the operator sits on a stool facing the child and with the instrunieut fitted 
with a properly selected cannnla in his right hand, he jiasscs his left forcHngor, 
protected by a bandage to prevent its being bitten, down to the child’s epiglottis, 
which he then hooks forward. The instrument is then j)asscd along the side of 
tho loft forefinger until the cannula is felt to rest upon the top of the larynx. 
There is a moment’s pause and at a sudden insj)iratory effort on the part of tho 
child, the cannula is slipped into the glottis and the carrier rclcas<‘d and with¬ 
drawn. The string which has been previously i)lac<'d in the cannuhi is not 
withdrawn. It causes hut little annoyance and is the means of safeguarding 
against the loss of the tube and also acts as a great aid in withdrawing the tid)o 
when the time has come to remove it. 

The question will immediately arise whether the tube is in the right ])laco 
or not. A very frequent accident is to place it iri the esiqihagus, where it will 
do no good, but where it will do little harm for the moment. I'y introducing 
tho finger after the cannula has been slipped off the holder, on<! <*au feel tho 
position of the upper end. If the posterior part of the larynx can he felt l>o- 
hind the tube, the tube is in place. If this cannot be hdt. the tidie should bo 
withdrawn and an attempt made to introduce it again. Naturally, too long and 
continued effort should not be indulged in. If it is inq>ossible to introduce tho 
cannula within a reasonably short time, Goodall flit) ri'comrnends that after 
3 attempts at intubation without sncccss, all further alti inpts should bo aban¬ 
doned and a tracheotomy should be resorted to at once. 

Bemoval of the Cannula.—The average intubation, according to Rosenthal 
(34) is 120 hours. Rosenthal states that tho c^use of prolonged intubation 
most frequently is paralysis of the vocal cords, not that intubation causes 
paralysis. In the discussion of the same article. Dr. Tk R. Shirley, of Detroit, 
states that in 201 intubations performed in diphtheria in the T> years prior to 
March, 1902, he had only 8 cases where tho tube was retained long(5r than his 
customary 4 days—in other words, only 8 cases where it was necessary to 
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intubate again after the tube had once been removed. (From thia, it is also 
clear that the O’Dwyer cannula as used in diphtheria produces no paralysis, 
even after 4 days in the larynx—Green, 20.) 


BRONCHOSCOPY 

The use of the hronchoBcope is hut one division of endoscopic work that has 
been developed generally in the last few years. One who is faniiliur with the 
use of the esophogoscope will naturally be’able to do a bronchoscopy with 
greater facility and one who is accustoincd to urethroscopies and cystoscopies 
will naturally fall more easily into the way of doing a bronchoscopy than one 
who has never attempted anything of this nature. Bronchosco])y is harder to 
master than esophagoscopy and far harder than cystoscojjy, on account of the 
difference of the image prescjiited. The tax upon the patient is severe. Upon, 
the examiner it is also great in the matter of patience and manual dexterity; 
and it calls for great resourcefulness. By virtue of the ditficiiltics that must 
be overcome it will not become a procedure to be placed in the hands of every 
surgeon, but a general description of this special branch of work is not out of 
place in a book of this nature. 

Instruments.—1'hc bronchoscope should be strong, in order to stand lateral 
strain iji displacing the trachea, and simple in construction. It must have an 
ndctpiate lighting system and tubes of different caliber. (A tid)c of 7 mm. 
outside diameter is about as small as can be used with satisfaction.) Most 
instruments have extensible tubes, which may bo.made longer by pushing them 
into the trachea by menus of a spring or other device. The (piestion of lighting 
is exceedingly important. light thrown from the outside, cither directly or 
indirectly by means of prisms and a mirror, has met with the greatest favor. 

One should fainilinrize himself with the necessary ap])aratus and instru¬ 
ments before undertaking to use them, ns, unfortunately, the instruments are 
more complicated than those for the ordinary procedures in surgery, and failure 
may occur by the failure to properly control the electric current. 

In the instrumentarium are also included forceps of various shapes for 
various purposes—hooka, applicators, long sponge holders, etc. For a lisj; of 
instruments one should possess before undertaking bronchoscopy, I will men¬ 
tion the following; 

A hrnnclioscope, with two sizes of tubes and preferably outside illumina¬ 
tion and electric control for attachment to the street current or a small dry 
battery with a controller attached to it. The latter is preferable, as it will 
avoid any shock from grounding of the current. (.Mikulicz had a tube black¬ 
ened on the inside. The apparatus of Killian is generally considered the 
standard instrument. Briinings has devised a very excellent bronchoscope 
emlwdying some of the principles of the endoscope of Kasper. J. Guiscz (21) 
has devised an excellent headlight for use with the bronchoscopic tube. Lewi- 
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Bohu has devised on a different principle a vorv ingenious instnunent, and one, 
has been brought out by mo.) 

A pair of long forceps especially dcsigncil to work through the bronclio- 
scopo tube. 

A long suclion lithe. 

A stiitable mask on 
which to drop ether for tho 
con t i lined nnestheti y.a t i< j n 
of the patient when the 
bronchoscope tube is in 
place. 

A curved applicator for 
the cocainization of the 
pharynx and larynx. 

A long, slraight appH- 
calor for cocainizing fur¬ 
ther down the trachea. 

A direct vision largiuio- 
scope with a slide in the 
side of it to enable its being 
removed from over tho 
bronchoscope tube. ("I'lic 
bronchoscopie tube is intro¬ 
duced through it.) 

Kxlra Uglils for illu¬ 
mination, as it is very im¬ 
portant not to have to delay 
or to repeat the process. 

A* strong wooden chair 
with the legs sawn off, for 
the patient to sit in when 
a local anesthetic is used; 
and a table with a special 

, j , ,, . , J'K.. 12 . —IIrOniniis' IlnoM iiiiK' di-k. SiMTiul forR<!|»i pawsxi 

head holder for general dinmni. it..'mt.... 

anesthesia. * 

A small electromagnet for intrtidnction into the Iradica in case tho foreign 
body may be of iron or steel. 

Other instruments itiav bo accnnmlatcd or made as occasion demands. 

Before performing either an njipcr or a lower bronchoscopy upon a living 
patient it is well to do some pndiminary work on a cadjivcr or on dogs, or on a 
phantom tracheal and bronchial tree. 

Teehnio. — lower BBONCaioseoPY. — Tho procedme is liest attempted after 
preliminary practice upon a jaiticnt who has had a iiachcotoiiiy jierfomied 
(Briinings and Howarth, 5). Kxamination through this optming will con- 
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stitute what is known aa a lower bronchoacopy. If thia tracheotomy wound is 
recent, it ia well to have the patient lying down. If it ia an old wound, the 
patient may very well ait up and the bronchoscopy will be much facilitated by 
thia posture. The examiner should familiarize himself by this means with the 

lower part of the trachea, and with the 
bifurcation and the right and left 
bronchus. By suitably displacing the 
trachea the tube can be entered into 
one or the other bronchus and the 
braiicfiing of the bronchi may be seen. 
fHefore doing this examination, it is 
well to study the scdieme of the bronchi 
going to the different lobes, in order 
that one may have a systematic idea of 
the steps to be taken in searching the 
bronchi from above downward on each 
side.) The right bronchus is the one 
to be first inspected, aa into it fall most 
of the foreign bodies. The opening of 
the right upper lobe bronchus may be 
sesen in passing the tube down the right 
bronchial opening, but it is almost im¬ 
possible to inspect the upper lobe bron¬ 
chus with any satisfaction. The right 
middle lobe bromdius and the right 
lower lobe bronebus can be brought 
more easily into view and inspected. 
They can be seen to their bifurcations. 
The left bronebus is inspected by-with¬ 
drawing the tube and passing it down 
the left bronebus by displacing the bi¬ 
furcation of the trachea somewhat to 
the left side. In this case there are the 
lower lobe bronchus and the upper lobe 
bronchus to be inspected. 

Besides utilizing a tracheotomized 
Fio. 1.3.-L0N0 ExTBHBim.i! Fon<-EPB POR patient to start on, it is well to bear in 

WOKKINU TUUOUUU HRONCMnHCOI»K. (BrtiH- .11 . ^ 

ingii.) mind that in any case we may be 

obliged to resort to a lower tracheobron¬ 
choscopy, when it is too dilficult to do an upper tracheobronchoscopy, or if one 
docs not feel satisfied with the findings through the upper route. It is by 
far tho easier procedure, but of course entails the necessity of a tracheotomy 
wound. 

UPPER THACHEOBRONlUlOSCOPY. — VVe HOW come to upjicr traclieobronchos- 
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TOpy, which is a more difficult procedure. Tii this case the paticut, if a child, 
is anesthetized at the time and in the saiiio room where the attempt at 
bronchoscopy is to be made. The examiner shouKI l)c in the room ready to 
pass his instruments at once shonhl there bo any dyspnea caused by the 
• superimposition of the an* 
esthesia. If an adult is 
to be examined, it is well 11 

to attempt at first to anes- 1 1 fiT ^ a aa 

thetize the pharynx and ^ ^ ^ 

larynx with a 10 per cent. ‘\ / \ r 

cocain solution, or novo- \l \ a \ / 

cain 4 per cent, with ad- ■ y y 

renalin. (The latter takes I H I 

about 30 minutes to pro- I 11 A 

dnee working anesthesia. A ti U 

I have had good success in ■ " I 

the mucous membranes by a. m c. 

this method, notwitli- 

standing the unfavorable ^ m 

criticism of it as an anes- AO s/ 

thetic in this locality.) ^ A ^ 

Twenty minutes should b*’ \ / \ ir \ r 

allowed before an attempt \ / \jf r 

is made to pass the instru- \| U 

ment. If the local anes- II H V 

thesia is sufficient and the II I R 

patient conscious, the po- 11 I H 

sition for the examination U I U 

may be semi-upright with d e. k. 

the body inclined forward Kui. 14 -VAmous Tip* on Knu-pikckh ron Attachmrnt to 
nriil Fdhc ki'H. A, BrUiiiiiiCH' hollow IxKly forcA'pn; H, claw for- 

and the head extended, nicKiifiisl CJuIhoz forfciw, u. von KirUon’* iu>odl« 

but not to such a degree fom-ps, K, Killian's boan forceps; F, flat bcnly forceps. 

as to curve the cervical 

spine. Or the patient may lie on bis left side with the kiices drawn up and the 
head extended and held by the assistant or by a special liead-holder. If a child 
and unconscious, the patient should be on his back with the shoulders at the end 
of the table, so that the head may be well thrown buck and the neck lifted for¬ 
ward (Boyce’s position, 20). 

Passing of the Instrument.—A ll instruments should be sterilized before 
commencing. The bronchoscope should be lubricated with a suitable lubricant 
and passed by direct vision into the pharynx, at first nearly at right angles to 
the axis of the trachea, encountering first the anterior wall of the epiglottis; 
then slipping over this into the upper part of the pharynx, the distal end is 
directed forward, i. e., the handle of the instrument is raisexl toward the head 
2S B 
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a&d the tube assumes more nearly the direction of the axis of the trachea. As 
the arytenoids are approached, one will see them movo= and perceive the rush of 
air with its characteristic whistling sound against the end of the tube. By 
paying attention to this sound, one can approach with ease the rima glottidis 
and pass the instrument between the vocal cords. To do this, when the ary¬ 
tenoids are encountered, the instrument should be withdrawn until the glottis 
is seen, and, watching for a favorable moment, it should be slipped through the 
glottis as it is opened with an inspiration. The wedge-shaped tip of the tube 
facilitates its passage between the cords. If it is impossible to introduce it as 
described, a direct vision laryngoscope should be used. The bronchoscope can 
be slipped in through this instrument and the laryngoscope withdrawn 
by means of the slot cut in the side. (As the end of the tube comes more 
nearly over the chink of the glottis, more air is encountered rushing through 
the tube. If the operator is wearing spectacles, the eye will be clouded by 
steam from the breath. This can be prevented by dipping the glass of the 
eye used in a weak solution of liq. cresol comp. U. S. P.—10 gtt. to the 
ounce.) 

After passing the glottis, it is a simple procedure to go down to the bifurca¬ 
tion of the trachea and' there inspect the loft and then the right primary 
bronchus. 

Ou entering the trachea, one sees the rings appear. If the tube be aimed too 
far ventrally, the anterior wall of the trachea is encountered and the rings 
appear to run straight across the end of the tube. If aimed too far dorsally, the 
posterior smooth wall appears to bulge into the field of vision. When it is 
advanced properly, the rings of the trachea should appear to go circularly 
around the field of vision. By turning the head to the right aide and carefully 
advancing the tube, one can go down the left bronchus to its bifurcation into 
the secondary bronchi. Then the tube is withdrawn and, entered on the other 
side, it is passed through the right bronchus and to the secondary bronchi. It 
is possible now to explore the secondary bronchi to their bifurcations. Cheva¬ 
lier Jackson has a diagram for mapping out the bronchi on either side so that 
by keeping track of the branchings of the bronchi, a faithful examination of the 
secondary bronchi may be made. 

Rkmoval of Foreign Bodies. —If a foreign body exists in the trachea or 
bronchus, the next procedure is to extract it with the aid of the bronchoscope. 
This procedure is much more difficult than merely direct inspection of the 
tract, and requires forceps of various shapes, as before mentioned, in order that, 
if one fails, another may bo tried. As a rule, forceps whose jaws close and open 
*inore nearly parallel are the ones to be used, as those having short jaws and 
closing and opening at a wide angle tend to push the object away without 
grasping it. 

General Rules. —It is hardly in the province of a chapter of this kind to go 
into detail on this subject, as proficiency is acquired in this, as in other 
branches, only by means of practice. Very many special instruments are re- 
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quired* The operator is continually adding new ones to his case of instru¬ 
ments. There is also no hard and fast mode of proctHlnrc, as tlio operators in 
this line are comparatively few, and each one depends largely njani his own 
special skill and judgment for developing his own technic. There arc, how¬ 
ever, a few general rules that hiay be laid down: 

First, this procedure is better done in a hospital than in an out-patient de¬ 
partment or in one’s own office. Preparation for a tracheotomy should bo made 
in case of necessity. 

Second, one sbonld have at least two eonipetent assistants present. 

Third, the position of the jiatient is very important and must la* maintained 
rigidly while the examination is being done, us any slight turn of the head by 
the patient may cause him injury. 

Fourth, the apparatus and instruments should be cartifnlly gone over im¬ 
mediately before attempting to pass the bronchoscope. 'I'liis includes the 
pump, rheostat, electric lamps, forceps, ami, in short, every instiMunent that is 
to be used. 

Fifth, the procedure is l)cst done in a darkeneil room. 


REMOVAL OF FOREIGN BODIES IN THE TRACHEA AND BRONCHI 

The presence of a foreign body in any of the u])pcr air pusaagea is an 
alarming condition and requires immediate intervention. The point of lodg¬ 
ment of the body is generally in the ventriede of the larynx, or, if it ])asseH the 
larynx, then at the bifureation of the trachea or within the Inmen of the right 
bronchus next the division of the secondary bronchi, (’ascis arc; on rword 
where a metallic object bas remained in the bronchns for a inimber of months 
or even years with very few symptoms, but which has in tiim* caused Hymp- 
toms pointing to a bronchiectasis with a more or less localized pneumonia. It 
is, however, the exception for a foreign body to remain in oim of the air pas¬ 
sages for any length of time without causing very grave symptoms—even a 
pneumonia. 11. J. Davis (12) advocates a more general use of the broncho¬ 
scope in general diseases and says nnihitcral bronchitis is often due to an un¬ 
suspected foreign body in the bronchns. Therefore, if a patiemt gives a history 
of having inhaled a foreign object—“swallowed it,” as patients sometimes say— 
and not having coughed it up again, all means sbonld he taken to hx^ato the 
,object and, when hx'ated, to extract it. 

Chevalier .Jackson (28) says: “In bronchial cases tin; chance of removal, 
if seen at once, is good. After twelve hours, when the lH)dy becomes buried in 
the swollen mucosa, the chances are less. ... If not nanoved, the patient has 
only a fair chance of escaping fatal abscess, bronchitis, bronchopneumonia, ami 
traumatic infective pneumonitis.” 

Foreign bodies divide themselves into two classes, with variations between 
these two classes: (a) those opaque to the X-rays; (b) those which transmit tho 
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X-rays, in other words, those which are not found when radiographing the 
patient. ^ 

If the object inhaled is known to bo of a mineral or metallic nature, it is 
advisable at once to have the patient X-rayed and the X-ray developed im- 
meiliately. This gives a chance for early search for the foreign body. Metal 
objects will cast a clear shadow; glass of a certain percentage of lead may also 
be detected. If the object is shown by the X-rays, a few measurements are 
taken of the distance in the X-ray plate from the teeth or upper alveolar border • 
to the point in the plate where the object appears. Then a point on the outside 
of the chest, corresponding to this distance, is marked with a black pencil. (In 
a child 8 years of age, 118 cm. tall, the distance from the upper incisor border- 
to the bifurcation of the trachea was 1C cm.—head extended —at autopsy.) The 
patient should then bo hastened to the operating-room and, if a child, placed 
Under the influence of a general anesthetic. By the aid of the bronchoscope a ' 
search should first bo made in the air passages for the object. Having found 
it, an attempt should be made to extract it with specially devised forceps 
through an upper bronchoscopy. If this fails, it is bqst not to prolong this 
procedure too far, but to do a low tracheotomy, enter the tube again through 
this opening and make another attempt to remove it with forceps. Should this 
fail, the tracheal opening should be held widely apart by means of silk sutures 
passing around the neck, in order that, if the object be looscnc«l, it may be 
coughed out through the tracheal opening. If there is no opening, the object 
may be coughed up against the lower aspect of the vocal cords and again cause 
choking and spasm of the glottis, which prevents it from being expelled. The 
tracheal opening, therefore, aids materially in the expulsion of the offending 
object. If the foreign body is of a type that is not opaque to the X-rays and 
consequently does not show in the X-ray picture, such as a piece of nut moat, 
a bean, pea, or nut shell, or even a small button of one kind or another, no 
delay should ho caused by waiting for the X-ray picture, but the surgeon 
should prweed at once to a direct inspection of the larynx, trachea, and the, 
bronchi with the endoscope. (In one of my cases an Italian child had “swal¬ 
lowed” a button. By the X-ray nothing could he seen of it, but a constant 
sibilant breathing suggested some obstruction to the interchange of air. The 
button was found lodged in the entrance to the e.soplnrgus just behind the 
larynx. It was a coat button of bone I..') cm. in diameter, but had cast no 
shadow by the X-ray.) If the ohjwt is of iron or .st»!cl, it may be possible to 
pass a specially devised electromagnet into the trachea and draw it out by this ^ 
^eans. Chevalier Jackson has suggested placing the patient, inverted, in the 
Magnetic field of a powerful solenoid. Much depends upon the ingenuity and 
■pecial training of the operator in these cases. 

The complications of foreign bodies in the trachea and bronchi are pneu¬ 
monia—rapid and fatal; abscess of the lung; bronchiectasis; perforation of the 
bronchus or trachea, with mediastinal abscess. In some of 4cse complications, 
where tlie body has remained long in situ, it may be necessary to perform a 
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SURGERY OF THE NECK 


FuANK S. JfATIlKW'S 

GENERAL ANATOMICAL AND SURGICAL CONSIDERATIONS 

Anatomical Considerations. -The neck consists of n ccntrnl honv core which 
protects the spiniil coni, around which arc distrilnilcd a piodlv nninher of im¬ 
portant structure.s. 'rh(;re arc the vessels snpplvina: liliMid to the hrain; cranial 
nerves which are iicccssarv to the contiiinancc of life; thvroiil and paralhvroid 
f,dnnd8, which are to he n'ckoiicd as vital or^’ans: and the two iinicns nmeosa- 
lined tubes, trachea and csophairns. With the lioii\ support in the center and 
all these important strnctnn’s covered onl\ liv xifl parts, one's lirst tliouffht 
would be that thev were espeeiall\ liable to Iraiinia, hut such is not the case. 
The bonv framework of head and thorax protrudes in all direetioiis in such wise 
as to be a protection. One bv a scarcely volnntar\ clforl Ilexes tin; lu'ad and ele¬ 
vates the shoulder to protect the neck at their expense. The skin covering; is lax 
and elastic to permit the extensive movements of rotation, Ilexion, extension, and 
lateral motion, as well as moveiiK'nIs ol the mandible. 

The neck has a larjiier snpj)l\ of lymph-noiles than any other ecpial portion 
of the body. The head is ]traetieall\ without tln'iii, and those of the neck col¬ 
lect lyinj)!! for the head as well as mrk. It must not be forfrolten that the 
lymphatic; drainafic ends at the root ol the nec*k on both sides in the juf,nilar 
veins, and that there is no contiimons lymphatic; drainacc' through the superior 
aperture of the thorax into the* merliiistinmu. Lymphatic; infections c;ncl 
abruptly at the root of the nc’ck. Clinical evidenc-e shows their freest anasto¬ 
mosis to be across the shoulder into lymph-nodes of the; axilla. This is also 
shown by the reverse course when camc-er of the axilla extends to the supra¬ 
clavicular glands. 

The structures of the neck, while escaping trauma, are especially ill favored as 
regards infection. Infeetions of all niintoinical varieties and of diverse l)actcriolo(ry 
are found here. The infections enter inueh more often hy tlie tnneona memliranc than 
by the skin, the adenoids and ton.sib of children and the teeth and gnnis of adults 
being the less resistant points. The skin readily admits of infliimmatory swellings lic- 
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■ neatji it but more deeply seated infections are cpntrolled iq their spread by the fascis 
that divide the neck into various compartments. The vessels and nerves of the neck 
show rare facility in escaping injury but the trachea is often subjected to pressure, 
and edema glottidis is one of the sudden and serious accidents which must be kept in 
'mind when dealing with deep suppuration. 

Anesthesia. —Operations on the neck present some special difficulties; per¬ 
haps the chief of these is the administration of the anesthetic. A position that 
gives a good surgical exposure may embarrass breathing. In drawing the jaw 
forward, the anesthetist’s hands are in danger of invading the sterile field. To 
keep the anesthetist from the operative field one of the best means is to fasten 
the edge of a sterile towel with clamps or safety-pins to the skin along the lower 
border of the jaw; this towel then separates the anesthetist’s and the operator’s 
field. 

Special anesthetic methods may also be employed, such as nasal, intratracheal and 
rectal in all of which the anesthetist can be kept more out of the surgeon’s way. 
Some surgeons have the anesthetist put on sterile gloves and use a sterile mask for the 
anesthetic but neither the hands nor the neck can be kept sterile long when brought in 
contaet with the patient’s face and mouth secretions. 

Instruments.—The instruments used in neck operations arc chiefly those 
used ill any operation demanding careful, accurate anatomical dissection, such 

as scalpels; scissors of various 
sizes, curved as well as flat; ar¬ 
tery clamps; blunt and sharp 
retractors; curved and straight 
needles and needle holders. The 
scissors devised by Charles Mayo 
have attained considerable popu>- 
larity. Their blades are short 
and are ground down toward the 
Fio. 1.— Chile’s Retractohs. end, SO that when closed they are 

•fuite pointed. The closed scis¬ 
sors are thrust into a eonncctivc tissue plane and then opened in the tissue and 
in this way dissection is done following a natural cleavage plane. By this 
method even thin-walled veins usually escape damage by being peeled off the 
surface of a gland or tumor. The sharp retractors should be used only to re¬ 
tract skin, ns they tear tho deeper structures, such as muscle, and may puncture 
veins. For general use wo may have a number of flexible spatular retractors 
which can be bent according to the needs of a case. Crile’s small retractors 
(Fig. 1) have been found very suitable in gland dissections. Crile’s clamps, 
too (Fig. 2), for temporary compression of the common or external carotid 
artery, are useful instruments, as with them we can produce just the desired 
amount of pressure on the vessel. 

Methods of Surgical Dissection. —It seems appropriate here to allude to the 





BURNS AND SCARS 

two methodBof surgical dissection, that with knife and thei with acmors. The 
users of the knife alone, as it were, magnify the training of the dissecting room, 
where with time, care and the knife alone the most jxjrfect dissections are pro¬ 
duced. They think that the beginuer in surgery should be required to do his 
work with a knife in order that his disscetious may be clear and anatomical. 
The scissors dissectors have in mind the end rather'than the means; their dis¬ 
sections may not look ns neat when completed, hut as a rule much quicker work 
can be done with the scissors; there will he less hleeding, and when normal 
anatomy is obscured by a pathological process, the blunt dissiiction by means 
of opening scissors which have been inserted closed into 
the tissues may be the means of sparing an important 
nerve. Even a piece of gauze or the gloved linger may 
be used advantageously to make a (piick division of 
tissues along a plane of tissue cleavage. \\\) can work 
at times with comparative satety under a tumor bv stri])])ing with scissors 
where it would be necessary to see iii ord(*r ti> u.se a knifi>. Practically, knife 
dissection requires a larger incision and bettc’r exposure of jiarts. I'lu' surgeon 
who wishes to be governed only by tin* practical will not. fail to school himself 
in both methods, nor will he even eschew tlu' blunt diss(‘ction with his gloved 
finger as being ‘‘unsurgical” it in a particular case it <loes the sumo work a 
little more quickly and equally as well as knife or scissors. 


Fiu. 2.—C'hilk's V e hm n l 

('l.AMf. 
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Prevention of Scars Following Burns.- 'I'be scars resulting from burns aro 
most unsightly and nowlicro more so than in tlio neck, for there they cause vari¬ 
ous degrees of torticollis, drawing the chin downward, distorting the mouth, 
and interfering with the lijis in sjaH-cb. Wo should, therefore, make every effort 
to limit suppuration and hence the scar tissue formation in this region. No 
treatment seems so effectual in this regard as the treatment without dre.ssiug. 
To u.se this successfully, if the burn is extensive, a tent must Iw* constructed over 
the patient and an electric lamp ]»la<-cd \uider it to ke<‘p the sjtace warm. Morc- 
'Over, this method cannot be emjiloNcd \udess insects can Is; kept from the burned 
area. Larval flie.s in a sloughing Imrn would make a very disagreeable complica¬ 
tion. Tf the surface becomes too dry and crusts too firm, sterile vasolin or 
albolin may be applied. 

As soon as possible grafts should be applied by the d'hiersch mcthoil. They 
are especially prone to slip in this region because of the movements of the neck, 
hence the open method of treatment cannot easily be followed. The best substi¬ 
tute is to cover the grafts, after the method of Vosbnrgh (34), with narrow 
strips of sterilized adhesive id.istcr, placed practically in contact but with 
allowance made for wound discharge between them. 1'hc strips arc long enough 
to get their hold on normal skin and hold the graft firmly in place. The same 
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QptjBthod applies well to the grafting of ulcer following carbuncle on the back of 
the neck. ■ ‘ ' 

Treatment of Scan. —When scars have forincd, drawing the chin downward, 
k^e operate to release the jaw, but are likely to add to rather than diminish the 
irea ef scarred surface. Each ca&e must be decided on its merits and the plastic 
operation required may be very extensive. Flaps with a pedicle luade from the 
skin of breast or thorax may be used. When there is an elevated ridge of skin 
and scar tissue running from chin to neck, a useful method is to split the skin 
into 2 leaves by an incision running along the length of the scar, then dividing 
the two leaves by 2 incisions at right angles to the first incision but at different 
levels—one being divided close to the chin and the other some distance below, 
as illystratcd in the accompanying diagram: 

A 


B 

The line A B is the rnisp<l bniul of scar nnd skin. Along it from A to B incision 
is made. C nnd 1) renresent 2 lutcnil incisions. Then hy traction A und B are made 
to separutu nnd E is dniwn into the angle at 1), while E is drawn to C.' This elon¬ 
gates the neck scar but draws the tissues together laterally. 


BOILS 

Boils are more frequent on the back of the neck near the hair lino than else¬ 
where on the body; they arc due to one of the varieties of staphylococci and tend 
by tlioir auto-inoculatu)!! to come in crops. Wlicn the boil is just making its 
k|>poarance the practice of dermatologists is to sock out the hair through whose 
root the infection has entered, extract it, and apply pure phenol, dipping a 
match which has been whittled to a point into the phenol and then thrusting it 
into the hair follicle, 'riicv allege of this treatment that it aborts .some boils and 
in other eases that the discliargo through the opening thus made is facilitated. 

The only otlier treatment for a Ixiil that deserves trial is incision. Early 
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incision relieves pain and tension, but the Iwil stil) has to run its definite course, • 
on^ng with tl^o separation of a slonjib and snpj)nration and taking about tlio 
same time for the process as it otborwiso would, but tbo amount of destruction 
of tissue is much less than if it liad followed nature's eourso. The pain of 
incision, however, is such that ]>atients often refuse this trt*atment. In tbd first 
days the incision does not evaeuato i)us, but sliould be long and deep enough 
to relieve tension and penuit a serous disebari>e. Wben tbe j)atieut consents, the 
incision may be made by using a very sharp kuib' and making it as nearly 
instantaneous as possible. Ethyl eblorid to freiv.e tbe surface materially di¬ 
minishes the pain of incision, (’oeain eannot be u>ed satisfactorily as the pain 
attending its injection is severe. A tewbreatbsol laiigbing gas make the opera¬ 
tion entirely painless. It is worse tban useless to try to pack the incision. 
Bier drv cups have been rwomnu‘nile<l to be ns('d iinmediat<‘ly after making a 
small incision, but I have had no success with their use. 

.One treatment is mentioned because it is the one most in use by physicians and 
patients; that is, the flaxseed poultice. It is never to be recommended either be¬ 
fore or after opening the boil, for it favors auto-inoculation. 

A more important cpu>stion than the treatment of tbe individual boil is tho 
prevention of recurrence. Suid.urn, .seiat.-bing, and tbe rubbing of a dressing 
or collar aid in starting and disseminating boils. A wet antiseptic, drcssing- 
a surgeon’s substituti* for the tlaxsei-d ponltiei- can also 1m- depended upon to 
act as a skin irritant. 1 f tbe rea.Ier has any d..ubt on tbe subject, I''' “ 

weak carbolic or bieblorid dressing on tin- back of bis band. The hair follicles 
soon become rod and piinjiles will form wbi.-b subside on removal of the dressing. 

When the boil threatens, tbe lirst thing to do is to cleanse tho wlmlo iircii 
with green soap and water used in abimdaiu'c well up into the hair, i.r, better, 
with a complete shampoo. This is followed by bathing tl.e skin with alcohol 
(50 per cent.). In neither ease is tbe skin to lie nibbed briskly. Before opin 
ing the boil, all tbe hair near by should be elippcl short Imt not shaved. If tho 
skin is clean, we may prot.vt it by covering it with lorie acid -•t-nuit m a 
ring about the boil so that pus fiom tbe opened boil is kept out of Uio f.dlicles. 
Frequent dressings and eleansing. but without s.pie</..ng of tbe boil, are to bo 

recommended. 

If in spite of careful local treatment the boils recur the i.sc of a profe^ 

autoirenous is to be reeomiueiul.d. (i. n. ral poor health may l.e rcl.it.-d to Wuls either 

L enuTor eiect. and in any w- arc to attempt to improve .t. It is in the per- 
as cauM or en ■ . , . j, r,.,.|ir iliat tho vaeemea are to 

„ 0,1,,.™,.,. The ou 

be recommended. Opinions sin-m to uiry K^uiiy 
remedy, “brewers’ yeast.” may be tried. 


CABBUNOLES 

Carbuncles demand prompt treatment before tbe patient gets into a des¬ 
perate condition, where anesthesia is out of the question. Because of tbcir 
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serious possibilities, they should be viewed as serious from the beginning. Time 
is wasted by poulticing and injections of carbolic acid. If we get the better 
of the suppurative process early, wo lessen tho skin destruction and hasten 
healing, in some cases relieving the patient of the need of a subsequent skin- 
graft. 

As a rule, gas or chloroform is to be used and the operation and anesthesia! 
made as short as possible. Soap and alcohol are to be preferred to iodin for 
skin preparation. Kadial incisions aro made in the carbuncle and extended far 
enough to relievo tension. Then each of these tongue-like pieces of skin may 
be freed from tho underlying necrosis by incisions parallel to the skin surface. 
The incisions aro carried far cnojigh to excite free bleeding, hence the wound 
should bo tightly packed with ga\i/.c. At the first dressing this will be more 
easily removed if it is saturated with peroxid of hydrogen. After this there is 
no occasion to pack tho depths of tho wound with gaiize. Should the process be 
. extending in any direction, an additional incision or extension of incision should 
bo made at once. 

If diabetes is the predisposing cause, treatment that improves that condition 
will greatly favor tho healing of a carbuncle. However, the sJidden taking of a 
patient from ordinary diet and enforcing a strict diabetic one may bring about 
an acidosis soon to bo followed by coma and death. On theoretical grounds, 
alkalies shojild do good, and clinical evidence favors their use. Micarbonatc of 
soda may be given by mouth or rectum or by intravenous infusion, but not by 
hyi)odermocly8ia. Alkaline sobitions given by liypodermoclysis in those patients 
aro likely to can.se pain and sloughing. See also Diabetes. 


CELLULITIS AND LYMPHADENITIS 

Infections in tho ujiper nock arc exceedingly common; the glands at the 
angle of the jaw aro more or loss continuously palpable in most school children. 
With colds and infectious fevers they enlarge, but usually demand no treat¬ 
ment but that of the exciting cause. In others there is a periadenitis, the glands 
fuse, and may or may not go on to tho abscess stage. Wo must watch these 
cases with care to determine whether pus has fonned or not. Before the matter 
is decided we may apply cold to the swollen area. Countcrirritants, such as 
iodin, have their field in snbaeutc or chronic processes, jiof in the acute, henco 
are not to Imj used. If used, the skin is made sore and the patient’s discomfort 
increased. 

Hlld Caaea. —In the milder grades of such inflammations where pus has 
fonned deep in the neck it may bo evacuated through a (luito small incision. 
Make tho incision transversely over the supposed location of the pus, and carry 
the incision to the deep fascia. At this stage we lay aside the knife and 
follow what is called “Hilton’s method.” A closed instrument, such as an 
artery forceps, is thrust into the tissue in tho direction of the abscess, and when 
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the point is felt to enter a cavity the forceps is opened and witlniniwn, 'widening, 
the passage. A drain, such as a cigarette drain or rubber band, is iiiscrtoti, but 
a gauze one should not bo used, as it plugs the opening and docs not proiuoto 
drainage. 

When the pus has approached tbo skin, even if (be iibsecss is largo, it may bo 
safely evacuated through a small incision (just a stab tbrough the skin) in tbo 
cases where the process is not virulent, as shown hy slight teiu|K!ruture, tciidor- 
ness, or edema of adjacent soft parts. 

Grave Cases of Cellulitis.— Thorc nro eases ef eellnlitis of the ne<-k. however, that 
are exceedingly serious. They occur chiefly in adults and usually iH'giu with trouble 
about the jaws a Kigg’s disease, an abseess at a tooth root, or extensive osteitis may 
be the startiug point. Then succeed a periostitis and a brawny swelling alTecting nil 
the tissues from the jaw to the clavicle. It is diflicidt to open tlu' jaws to any great 
extent, and the giving of an anesthetic is difiicult and ilaugcrous. Karly incision along 
the anterior border of the sternomustoid or under the jaw is necessary. Incisions must 
be deep enough to relieve tension and so ininiinize the danger of an etlcinu of tho glot¬ 
tis. We must not wait until the pus is diagnosed: often it is present in very small 
amounts and the process remains throughout a rather lung course us u ligneous edema 
only. 

Ludwig’s angina has been mtich discns.scd tmd dilfcrcnccs of opinion pre¬ 
vail as to whether it is a disca.so of a special nimtoinical form only or due to a 
special bacterium. Its mo.st enipha.sizcd clmraetcr is that it involvcH tho lloor 
of the month, appearing to extend to it iMthiiiil the niyloliyoid innsidc It is 
very fatal, the result lusually, hut not iilwuy.s, laung due to edema of the glottis. 
Extensive incisions both hcneatli tlie jaw ami in tin* nmuth are needed. 

The instruments for a tracheotomy should lx; kept on hand and oxygen 
should be available for prompt use when needed. (In many of theso cases I 
have been oblige<l to do a tracheotomy on tho table or after a few hours.— 
Editor.) 

HODGKIN’S DISEASE: PSEUDOLEUKEMIA 

It is only in recent years th.it this disease has been clearly defined from 
other enlargements of lyinp)i-nodes. Tho <M)iifnsion has been largely one of 
names, of which this condition has liad a great nmnlxT, a name referring to tho 
disease used by one writer often mciiniiig quite a dilTerent tiling when used by 
another. .The confusion has heon added to by the basing of a diagnosis on a 
microscopic section of a small piece of tissue rcinovml for the purpose, since the 
appearances vary somewhat in dilTerent parts of tho males. When a case is 
clearly Hodgkin’s, a portion of a single node may yet show no lesions hut those 
of hyperplasia. 

It is sometimes difficult, both eliiiically and microscopically, to difTcrentiato 
Hodgkin’s disease from tubereiilosi.s. The two conditions arc at times associated 
in the same nodes and the occurrence has been so freipicnt as to suggest to sotue 
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^ti etiological relationship. I have had considerable experience with Hodgkin’s 
disease in children and have found that it does not respond to, the von Pirquet ^ 
test. It is best to think of the disease as a clinical and pathological entity,^ 
presumably an infectious granuloma, fortunately not very common and unfor¬ 
tunately always fatal. The fatal termination may bo delayed from 1 to several 
years, and the disease from the standpoint of treatment may be divided intjp 2 
stages. In the first there are no signs except the mass of nodes, in most cases 
■ located in some j)art of the neck. General health may be surprisingly good. 
In the second stage groups of nodes are involved anywhere or everywhere in the 
body and an anemia appears which becomes steadily progressive. 

Both medical and surgical treatment have failed in permanently warding 
off the fatal termination. Arsenic seems the sheet anchor of the internist, but 
it would bo hard to say why. Most of the cases which begin in the neck are sub¬ 
jected to X-ray or surgical treatment. The X-ray often causes a shrinkage of a 
group of nodes. On the other hand, they may remain stationary at least and 
probably recede at times under no treatment. 

In the early days of the disease when there may be doubt as to whether we 
are dealing with hyperplastic, tubercnlous, sarcomatous, or Hodgkin’s nodes, • 
the importance of the diagnosis suggests tho removal of tissue for examination. 
In older snbjtxits this can he done under cocain. In children one will prefer 
ether. Then, assuming the enlargement of but a single group of nodes, 


I think it wise to proceed with the removal of all the palpable ones. They peel out 
BO easily, as a rule, that the patient is not harmetl by completing their removal, and 
both patient and friends are pleased by the disappearance of the tumor. Moreover, 
pressure symptoms are alleviated or postponed. After operation on an early case the 
patient may he to all appearances well for a year or more. Wo have seen a child im¬ 
prove in color, gain in strength and grow, but finally the generalized recurrence ap¬ 
pears and tho anemia or pressure symptoms terminate the case. Whether the gen¬ 
eralization is at all delayed by the early removal of a group of nodes is not settled. 


Ilertzler (18) says, “Wo now (1911) have had a patient under observation 
for 3 years since tho last (the fifth) operation with no signs of recurrenca” 
This, however, is very unusual. 


My most successful case is one of a boy seen at tho ago of 10 years; The nodes 
were enlarged in tho left sidi' of tho neck from the mastoid to the clavicle. Those 
in the corresponding axilla were moderately enlarged. The parents dated the trouble 
from the time of a tonsillotomy 20 months before. All the enlarged nodes were re¬ 
moved and the wounds heali'd without infection but for a number of weeks the axillary 
wound drained largo quantities of lymph. The case was clinically and microscopically 
Hodgkin’s disease, and, moreover, the von Pirquet and guinea pig inoculation were 
negative for tuberculosis. Now 3 years and 4 months after operation glandular en¬ 
largements arc just beginning in the neck and axilla. Qeperal health is good and the 
recurrence seems restricted to the original distribution of nodes. At the time of opera¬ 
tion he weighed 76 and now 98 pounds. 
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After generalization has occurml. llio most tliat ia wurrantctl by way of 
operation is the removal of a node for diapiosis, tla* doing of a tracheotomy, or 
the removal of nodes causing scriuns pressure, as, for instance, on the trachea. 
Before doing a tracheotomy one should lx? satistied tliat it ia the nook nodes that 
are really reaponaiblo for the pressure and not those of the mediastinum. An 
X’W plate may clear up the question. 


TUBERCULOUS CERVICAL ADENITIS 


The treatment accorded to a ease of tuhereuloos glands at the present day 
depends largely on tho specialty of the physician lirst consnllcd. There aro the 
hygienic, the X-ray, light therapy, vaccine, hiryngological (that is, troutmont 
directed to the portal of infection), and the surgical. The latti'r, nionxivor, 
comprises by no means a single method of treatment. One surgeon drains 
abscesses; another injects antiseptics; another excises glands unless there ia an 
abscess; another excises both glands and abscess. Some hesitate to operate until 
sinuses arc healed, while others largely disregard them, ItitTeronces of practice 
prevail as to the extent of excision necessary, th.at is, \vlu“ther ghituls in tho 
gland-bearing fascia should ho removed or only the main glandular mass. While 
some operate as early as possible, others re.serve snrgi'ry for the advanced ensos. 
That tho gcnoral practice of physicians is to procrastinate until sn])]mration 
impends is shown by the fact that wo have few ease's in private practice to 
operate on before the formation of an abscess, Childrcii and adults aro at times 
treated differently, the treatment of tho latter being more radical. A simul¬ 
taneous lung tuberculosis also inflncuccs treatment. 

The neck nodes suffer from holli linninn and bovine infc'clinn. Park divides tho 
cases of tnborculous nodes into .‘t uronjis : (a) eases undi'r 5 yeiirs of aae, (h) eases 

from 5 to 15 years of age, and fc) cases over 15 years of age. fti <diildren muler 5 we 
find bovine tubercle about twice as ennmion as the human; from 5 to 1,5, the human 
is twice as common as the bovine, and tliere were no bovine eases in itursons over 15. 


To quote Park ( 28 ) : 

“In children the lx)vine type of tubercle bacillus en\ises a marked percentage of 
the cases of cervical adenitis leading to operotion, tem|s>rar.v <lisablcment, disfigure¬ 
ment, and discomfort. It causes a large js-rcentage of the rare alimentary tubereu- 
losis. In young children it becomes a menace to life and cuuses from 6 to 10 per cent 
of the total fatalities from the disease.” 

The work of Park, however, did not show whether the prognosis is any better 
when the infection is bovine.' In children under 2, in whom we expect the 
bovine type to predominate, Dowd think.s the prognosis not .so gocxl as in older 

children with adenitis. 

MB 
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SUBGEHY OF THE NECK 


It is unfortunate that we cannot differentiate the 2 varieties by means of the 
tuberculin test (von Pirquet), using human and bovine tuberculin. But tests 
with tjie 2 tuberculins show as a rule a simultaneous positive or negative result. 

MEDIOAl. OB HYGIENIC TBEATMENT 

The medical or hygienic treatment consists in keeping the patient in the 
most healthful surroundings with abundance of fresh air and nourishing food, 
with restricted work or exercise, and perhaps the use of tonics. Tlic purpose of 
it is to keep the patient in the best possible condition to fight the disease, and 
there can scarcely bo a doubt that the cure of tubercle in the neck or elsewhere 
must come from the building up of body resistance. 

Even if the glands arc removed surgically the cure is brought al>out in the same 
way; we have but diminished the loud of infection with wbieh the patient contends 
rather than completely eradicated it. Every patient should, therefore, get the best of 
medical care whether before or after operation. 

On the other hand, an exclusively medical treatment has a number of draw¬ 
backs. It requires a long time—one cannot say how long or when it has come 
to an end—and its result is uncertain. Moreover, the cure hv nature is largely 
by the breaking down of nodes with abscess and sinus fonnation with ultimate 
healing and scarring. In children, as the treatment is to cover some years, the 
patient while doing well is very likely to contract one of the exanthemata during 
which the gland trouble is aggravated. In the end operation and scarring occur 
after a longer or shorter period of non-surgical treatment. Practically it is diffi¬ 
cult in a city and among both the poor and those in moderate circumstances to 
obtain an adequate hygienic treatment, ns it involves the outlay of much money 
and trouble. A child can rarely ho removed from the surroundings in which it 
acquired the disease. Moreover, the usual reason for selecting this method, the 
wish to avoid a scar, is largely fallacious, as the nodes are always in danger of 
breaking down, thus forming a number of scars, each one of which is more dis¬ 
figuring than an operation scar. J’cw cases will run their course to a successful 
termination without the discharging of one or more glands on the skin surface. 


TUBEBOnUN TBEATMENT 

The tuberculin treatment has had extensive use at the hands of a compara¬ 
tively few men. It is difficult to say just how valuable this treatment may be, 
as it is rarely used alone, but usually accompanies more or less surgery and 
hygiene. To quote Baldwin (2) ; 

"A patient already poisoned and having a daily temperature of 100 degrees or over 
is no subject for any kind of tvibercidin treatment. I mean that progressive tubercu¬ 
losis, where fever, sweats, lost weight and strength are present, forms a oontra-indica- 
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tion for the treatment. The patient already lias more tiiborciilin of hia own manufac¬ 
ture than he can stand. Uarin is being done to-day by such treatnient,” 

The cases then should be selcetod in which to use tulicroulin with rcfcrenco 
to these definite contra-indications. The iiiihlcr cases free from acute exacerba¬ 
tions of trouble will be the most favorable fur its use, and it is to be rciiicmbonHl 
that such are the most favorable cases for an.v line of treatnient. This method 
may bo used with hygienic measures alone, may he given a trial before opera¬ 
tion, or may bo institiitetl shortly after operation in case there is fear of rwiir- 
rence. Hawes (17) administers the drug in weekly doses of from 1/10,000 to 
20 milligrams, beginning with the former and increasing as rapidly as possible, 
being careful to avoid local or gi-ncral reactions. 'I'lie cases vary within wide 
limits in the size of dose tolerated, lie combines this treatment with full diet, 
fresh air, out-door sUM'ping, and limitation of work. 11 is results in .^ti cases of 
adenitis, many of which were snbjei'ts of nnsiicccssful siirgi'iy, have laam en- 
eouragiiig. Note the great range of dow*. tin' maximum 200,000 times the 
minimum. 

At the fifth annual conference of the “Hriti.sh National .\ssocialion for the 
Prevention of Consumption and other forms of 'ruherculosis'’ the subject of 
the tuberculin treatment of the disease was extensively discussed (2!*). Hac- 
kenzie (21) there asserted that vaccine treatment (if we (‘xcept stnphyl«M'oecus) 
is still on trial, that there are no animal experiments .showing cures from animal 
tuberculosis by tuberculin, tliat after extensive use of it himself he is still un¬ 
certain as to its value and thinks it certainly less elUcacious than other of our 
therapeutic procedures for the treatment of the disease. 

Rabinowitsch announced the discovery that tuberculin in large enough iloscs to 
produce a reaction is followed by the appearance of tubercle* bacilli in the blood and 
hence favors dissoniination. Woodbead says that it has inwcr crcntiMl iimnunity eiihcr 
in man or animals to tuberculosis. While some favored its use, the only point on which 
all agreed is its potency for harm. 

If too little of the drug is given, it is uscIcrs; if too much, it does positive 
harm. The treatment should, therefore, lie given by those* i*sp(*(*iallv interestcil 
in its use and qualified by cxpcricu(*(% and no good is likely to result (by acci¬ 
dentally striking the proper dose) at the hands of the (K*<*asi()nal user of the 

drug. 

BbNTQEN-BAT TBEATMENT 

Von Miitschenbacher (24, 2.'»)i who is in favor of conservative treatment of 
tuberculous nodes, as is shown by the fact that he has ojicratcd on but 9 per 
cent, of 1,344 cases, speaks highly of the X-ray treatnu*nt, which, he says, com¬ 
pares favorably with surgery'. It is his belief that the rays cause the disap¬ 
pearance of the adenoid tissue, leaving only the stroma. 

Fritsch (16) has submitted 33 cases of tuberculous nodes to this treatment 
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within a year. In only 4 of his cases was removal of a hard residual mass of 
nodes performed. In the absence of other tuberculous deposits in the body ho 
considers the treatment very etfcctual. Jle secs advantages in combining 6 
months of X-ray with other treatment. 

In a few cases X-ray treatment has seemed to me to have made a small mass 
of nodes more adherent and difficult to remove. 

lllaiseh (4) gives his experience with tuberculous nodes in a carefully pre¬ 
pared article. lie divides the cases into (a) h_vi)crplastie, (b) purulent or 
cheesy, (c) ulcerated or listulous. In the first group the nodes enlarge consid¬ 
erably after a single X-ray application, later to decrease markedly and become 
more discrete. Some do not entirely disa|)pcaT. hut remain small and hard. If 
one is removed and examined microsco|ncally, there will be seen a central cheesy 
mass and around it a condensation of connective tissue in which there are no 
miliary tnhendes. 'I’liero is also noted a total disajipcaraiice of adenoid tissue, 
lie says the results of tjio treatment are not due to a destruction of tubercle 
bacilli, as they have bc*en found alive, though with diminished virulence, in the 
cheesy masse.s. 

In tho suppurating glands the rays can cause an absorption of the pus, but 
it is (piicker to aspirate the pus or incise and suture and then use the X-ray. 

lie finds tho fistulous glands the liardest to treat. The surrounding eczema 
at times makes tho raying out of tho question. In others the X-ray in dimin¬ 
ished doses improves tho granulations and hastens healing. The majority of 
his ca.ses were of tho hyperplastic variety and he was able to cure over 50 per 
cent, of his 50 cases. 


HELIOTHERAPY 

The work of TlolHer (11, ,^0) has drawn attention, chiefly abroad, to the 
possibilities of light in the treatment of surgical tuberculosis, llollier’s saiia- 
taria at Lcysin, Switzerland, arc located .‘1,800 to 4,500 feet above the sea level. 
All types of surgical tiduu-culosis are here treated. I’lie entire body--not alone 
tho diseased parts-—is c.\]) 08 ed to direct sunlight, beginning with exposures of 5 
minutes 3 times a day for part of the body, and increasing the application till 
tho whole body is included, and the exposure is maintained for .1 to 5 hours. 
Erythema and painfid burning are scrupulously avoided. ^Marked pigmenta¬ 
tion seems to indicate high resistance ami indicates a favorable course. This 
treatment, ns employed by Kollier, has received eTitlinsiastic commendation by 
some of the best Kuroja'an surgeons. In some cases neck nodes are described as 
Bpontancotisly disappearing. In others the cure follows aspiration or sinus 
formation. “Open” tulx'rculosis is avoicled if j)ossible. Treatment is continued 
6 months to 2 years in gland cases. 

The illustrations in Kollicr’s articles are very striking. They show children 
naked on their bods upon an uninclosed porch and with a background of the 
snow-covered Alps. Others arc seen playing on the snow in tho bright sunshine 
and clothed only with a j(X’k strap and a pair of skis. 
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At St Mary’s Hospital for (^liililron we liavo always been iinproascd with 
the improvement made in hcniofflobin aiul weight bv cliildreu with tuberculous 
glands when sent from the hospital to its conntrv branch. The diet is the saino 
in the 2 institutions and iinprovcnient iHTurs in tlii'sc who are unable to take 
exercise as well as in those who arc; lienee it sccius as if the greater number of 
hours spent in the sunshine wore the essential dilTcrenco. 

When n child with tuborculoiis plniids must be treated in the eity, though we can¬ 
not follow Rollier's methods in detail, yet both in institutions and in jirivate it would 
seem easily possible to preatly inerease the number of hours spent out of doors and 
to subject wounds and sinuses as well us other jiortions of the Uidy usually covered to 
the direct sunlight tlirough windows. 


LABYNQOLOQIOAL TREATMENT 


It is an interesting fact tliat surgeons in general until very nvently operated 
on their cases of eendeal tuberculosis blissfully ignorant of the source of infec¬ 
tion and rather persuaded 
that in a given case there was 
no way of knowing the portal 
of entry. Though one slionld 
always make an effort to lo¬ 
cate the primary focus, it 
cannot be denied that a great 
many cases have been cured 
without locating it. .\a in 
other parts of the body with 
various infections, tla^ lesion 
at the point of inocnlati<ni 
may bo very small and soon 
heal of itself either before or 
after the removal of the more 
extensive secondary lesions. 

Location of the Source of 
Infection.—Wh i le lyn i pb at i e 
drainage has very free anas¬ 
tomoses ami dilferent groups 
of nodes freely communicate 
with each other, yet if one 
can determine the first nodes 
to enlarge, cither from the 
history or from the greater size or more advanced lesion of the nodes first 
affected, he has a very definite guide to the location of the primary lesion. 

The groups of nodes in the higher cxjrvical collar are the submental, snb- 
maxillary, carotid (or tonsillar), parotid, suhmastoidal and suboccipital. In 
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children, in over 75 per cent, of cases, the carotid group, that is, that just be¬ 
neath the angle of the jaw, will be found the first to enlarge. This suggests a 
primary lesion in the pharyngeal or faucial tonsil. We have rarely failed to 
find tubercle in the tonsil in such cases. 

At St. Mnry’s Hospital for Children, Dr. H. V. Spauldinf; sectioned 150 consecu¬ 
tive adenoids and found 8 of them tuberculous. In only 1 of these was the child 
known previously to bo tuberculous. In a few cases, but only a few, have tubercles 
been found in the tonsil when the corresponding neck nodes were not clinically en¬ 
larged. We are to consider that in a large percentage of cases in children the pharyn¬ 
geal or faucial tonsils are the source of infection. However, I have demonstrated the 
focus in isolated cases on the gum, the inside of the cheek, at tho suboccipital hair line, 
the skin of the malar region and in an adult on the skin just above the clavicle with 
enlargement of nodes in tho episternal notch. 

Tho present tendency is to attribute a large number of local and general 
infections (rhcmnatisin, etc.) to infection throngh decayed teeth and gum's. 
However this may be with other infections, it is almost negligible with regard 
to tuberculosis. 'J’he nodes to enlarge first are not those in moat immediate 
lymphatic comie<!tion with tho jaws (which enlarge very promptly in jaw in¬ 
fections), nor is a clinically recognizable tuberculous lesion, either a superficial 
lesion or osteomyelitis of tho jaw, frequently found in patients with tuberculous 
glands. 

Kemoval of Adenoids and Tonsils.—The removal of adenoids and tonsils is 
very frequently followed by subsidence of glandular swellings, but there is little 
reason to believe that even a complete removal will do more than slightly aid in 
tho euro if the tubercle has passed from the tonsils to tho nodes. In fact, a 
tonsillectomy may immediately accelerate tho tuberculous process in the nodes. 


In a child, if the glanda are only questionably tuberculous, first teat tbc reaction 
to tuberculin. If that is negative, proceed with the removal of tbc tonsils and the 
nodes will subside proini)tly. If the glands are tuberculous it is a good rule not*to 
operate on tonsils and nodes at the same time. 


I usually prefer first to remove the glanda and later the tonsils. In the few 
cases wlierh the adenoids and tonsils are so obstructive as to make a prolonged 
anesthesia difficult the reverse order may be followed. 

There can be no doubt that simple infections of tho tonsils of the types that 
produce hyperplasia of neck nodes will make it easier for a prei'xiating tubercu¬ 
lous process to spread in the inflamed no<los. Hence diseased adenoids and 
tonsils should bo removed in such cases as an adjuvant to the direct treatment of 
the tuberculous nodes. As a general proposition, attend to the nodes first and 
then the tonsils and adenoids, with all possible care in the checking of henjor- 
rhage. 

The tuberculous focus in the tonsil may be small and negligible, as is shown 
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by the infrequency with' which wo see a clinical tuberculosis of the tonsil, espe¬ 
cially in children; but if these tonsils are frequently the scat of inflammation 
of any variety, the nodes in relation to tlieui enlarge and facilitate the spread of 
the tuberculous process in theni. The question of the removal of tonsils and 
adenoids should bo considered in every ease of tuberculous glands in children; 
but their removal is determined on other grounds than that they have allowed 
the passage of the tubercle bacillus. In fact, if they arc not obstructivo and 
not inflamed, it is wiser not to remove them. 

SXmOIOAL TREATMENT 

Recent literature on the subject of the surgical treatment of tuberculous 
nodes is not particularly voluminous and stsems to imlicate a general lack of 
interest in the subject. Such articles as appear advise less radical procedures 
than formerly. “Injections,” “incisions,” “removal if breaking down threat¬ 
ens,” and “removal of the main masses” arc all methods metitioned with ap¬ 
proval in present-day articles. The tendency sc'cms to Iw to rwommend only 
such surgery as is unavoidable. The papers of Stone (.‘12), Dowd (12, 14), and 
Muller (23) are strikingly in contrast to this tendency. 

When an inquiry was recently made through the Journal of the American 
Medical Association as to the best method of treatment answer was made as 
follows: 

“In children, tuberculous lymphadenitis tends to remain localized and to break 
down early to form abscesses. In this form of the disease incision of the abscess with 
subsequent drainoRC, combined with Kcnerid liyuienii! measures, will usually effect a 
cure. In some eases a sinus may persist after drainage, necessitating removal of the 
diseased glands.” 

^ The surgical treatment, ac<-ording to this advice, is to he kept as a lust resort. 
Some of tho patients whose; pholograph.s arc shown have Ihhmi cured by an 
operation lasting an hour, residence in a hospital of a we<>k, and n<» other treat¬ 
ment. That outlined by the Journal may last for years. One wonders whether 
the samo advice wo\dd bo given if the glands of tlu; groin were enlarged as an 
isolated tuberculous focus. And ii radical surgery is to be re<!ommendcd in tho 
latter and not in the former, what condition, Iwal or general, indicates a dilTcr- 
ent method of treatment in the 2 eases. The oidy obvious difference is that tho 
scar is visible in one Case and concealed in the others. 1 he (picslion of sc.ar is 
often given more weight by both physicians and parents than promptly ridding 
tho body of a tuberculous focus. Few patients, children or adults, will bo ctirc<l 
without suppuration ancl sinus formation. The residt of these sinuses when 
multiple, as they involve a variable amount of sloughing of skin and deeper 
tissues, is a puckering scar and worse disfigurement than tho single transverse 
scar of a surgical operation. 
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There is a widespread notion that surgical treatment is inefficient; that 
glands recur even at the site of a previous operation so that when operation is 
recommended it is to bd looked upon as but the beginning of a series of opera¬ 
tions. 

The objections to surgery may bo epitomized as follows: 

(a) Children at least get well without it. 

(b) -Wo have no certain method of diagnosis in early cases. 

(c) Wo cannot remove all the infected glands. 

(d) Scars. 

(c) Recurrences. 

I strongly to advocate the earliest possible complete removal of an iso¬ 
lated glandular focus, both in children and adults, for the following reasons: 

The disease spreads from a point, it is local at first and can be removed without 
saqfificing important structures. Removal can bo done with sli{^it scarring and 
a comparatively short operation when done early. Hygienic treatment is always 
important, but will be more successful after gland removal than when tubercu¬ 
lous glands are present. A child who has tuberculous glands, who has a slight 
temperature, is pale and run down, will improve rapidly in the weeks succeeding 
operation and be in much better condition to withstand the other infectious dis¬ 
eases of childhood which he is reasonably sure to acquire than if the glands re¬ 
main. In other words, operation initiates improvement. Early thorough opera¬ 
tion gives oxccllcut results as regards scar, duration of treatment, and freedom 
from recurrence. Our best results are in the early cases. We may not remove 
every tuberelo bacillus or miliary tubercle from some of the smallest glands, but 
we do enough to accomplish a cure. The operation has a very low mortality. 
The reason for the discredit of surgery is to be found in half-hearted work on 
neglected cases. No spectacular results are to he expected by any method of 
treatment when the glands have becoiuo widely scattered and arc broken down 
in a nninber of situations. 

It may bo objected that the course recommended will lead to operation in a 
large number of cases that prove not to bo tuberculous, since there is no single 
sign to separate the hyperplastic from the tuberculous. While it is true that 
there is no infallible sign, yet tho experienced snrgctm will rarely be deceived 
even in the early cases if history, examination, and tuberculin test (von Pir- 
quet) are all given due weight. If there is a doubt, the case is kept under ob¬ 
servation for a month or 2, during which time the liypcrplastic nodes will rarely 
fail to show improvement. When there are a.saocintcd lung and gland tubercu¬ 
losis, opinions will differ as to tho advisability of removing tho lymphomata. If 
tho neck involvement is extensive and the lung tuberculosis is slight, the opera¬ 
tion may aid in tho cure of tho lung lesion. .Judd records 10 operations on 
patients with bacilli in tho sputum and says that 9 of them were much improved 
by tho operations. 

(I entirely agree with these views.—E ditor.) 

Operation Through a Transverse Incision. —This is the operation which has 
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been ^escribed in detail by Dowd and is the one we most freqnently employ at 
St Mary’s Hospital for Children (Fi^s. 4, T) and fi). 

An incision is made through the skin following tho line of a skin crease or 
parallel to one about 2 in. in length and not loss than % in. below tlie jaw. 
Tho incision is carried through the'platysma and fascia and over tho lymph- 
noiles. By carrying the dissection from tlio im-ision up l)etwecu tlio nodes and 
deep fascia tho branch from 
the facial nerve supplying 
tho triangularis menti mus¬ 
cle will be avoided. The 
dissection usually ,b o g i n s 
along the anterior margin of 
the nodes and is carried from 
there inward, freeing them 
as rapidly as possible from 
tho underlying vessels. The 
sternomastoid is separated 
from tho outer aspect of tho 
nodes until tho spinal acces¬ 
sory nerve is reached. Nodes 
often completely surround it 
and may rctpiiro piecemeal 
removal. If tho nerve is not 
encountered at once, where it 
enters tho muscle, it may bo 
identified above, whore it 
first appears in the field of 
operation from beneath the 
digastric muscle just below 

the tip of the transverse process of tho atlas. This jmiiit is easily felt in tho 
oepths of the wound. 

By tho proper use of retractors different groups of nodes can Ik) succiessivcly 
exposed and removed, the area a|)proac,hahlo being illustrated in Figure 4. 
Should there be need, as when an abscess points behind tho stornomastoid 
muscle, tho incision can be (!xt<‘nded backward across the muscle, or it may bo 
extended forward into the submaxillary triangle. In the great majority of cases 
in children this incision gives adef|uatc approach to all the enlarged glands. 
Tho removal of the most posterior ones makes a ])oeket of tho wound behind 
the muscle, hence it is wise to insert a drain through a transverse stab wound 
behind the muscle. A rublxir clastic band makes a very satisfactory drain. 
Drainage is usually indicated, unless the wound is unusually dry, because of 
the large dead space, the many interrupted lymphatics and venous oozing. Tho 
skin wound is completely sutured with subcuticular stitches, which may be of 
catgut or silkworm-gut. A large fluff dressing should be applied partly to exert 
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preBsure (m and obliterate the cavity and to act as a splint to limit the motions, 
of the head. The drain will have served its purpose in 2 days unless there is 
infection. 

In this operation wo attempt the removal of all palpably enlargetl nodes. It 
cannot be called thorough in the sense that wo iiso the term in speaking of can¬ 
cerous nodes, but in children, with their strong tendency to recovery, experi¬ 
ence shows that it is sufBcient- 
ly radical. The outlying 
slightly enlarged nodes may be 
only hyperplastic. The result¬ 
ing scar in a year will be 
scarcely visible and much less 
conspicuous than even one 
sinus following a broken-down 
node. The time spent in the 
hospital in the healing of the 
wound and the abandoninent 
of surgical dressings is 10 days 
to 3 weeks in the iion-infectcd 
cases. The operation will 
rarely last longer than 1 hour, 
and it will be better to post¬ 
pone a dissection of the oppo¬ 
site side of the neck till a later 
date. No important structure 
is divided in the operation, 
blood loss is usually small in 
amount—nothing compared to 
an operation for adenoids and 
tonsils. There should bo prac¬ 
tically no mortality. There was one death at St. .Mary’s in Ki years which 
resulted from sloughing of the jugular and late secondary bleeding. 

Operation Through a Posterior Triangle Incision (Charles Mayo).—The in¬ 
cision may be somewhat varicil in individual cases, but usually Iwgins at the 
mastoid tip and runs downward in the posterior neck triangle just in front of 
the hair line and trapezius niusflc; halfway down to the clavicle it curves for¬ 
ward and terminates just above the clavicle over the clavicular attachment of 
the sternomastoid muscle (Fig. 7). The external jugular vein may lie divided 
or retracted forward. The skin is undermined to such an extent that the whole 
posterior triangle of the neck is exposed with its contained nodes. The posterior 
^ border of the sternomastoid muscle is identified and separated from the nodes 
beneath it. We then isolate the nerve to the trapezius muscle. It can be identi¬ 
fied at either of 2 points. Usually one finds it either coming from or coming 
from under the sternomastoid muscle above its middle and about \/‘> in. above 
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•the sensory nerves that, curve around its posterior border and spread out on the 
muscle (Fig. 6). If with even this guide to its location the surrounding in¬ 
flammation confuses us, we may iirst seek the nerve at its termination in the 
trapezius. It enters the muscle well down toward the shoulder, and if the 
muscle edge is carefully followed, we cannot fail to find it entering the outer 
border in a region where the nodes are not likely to obscure the anatomy. The 
nerve, wherever identified, must bo dissected free from the nodes from trapezius 
to sternomastoid before the dissection of the nodes is begun. The sternomastoid 



muscle is then dissected ticc from the underlying nodes for its entire length. 
In order to do this, the sensory nerves curving forward over its posterior border 
must ho divided. They arc not important and interfere with the retraction of 
the muscle. When the muscle has been freed, it may bo retracted to a consider¬ 
able distance, not forward, hut outward, away from the underlying structures. 
This retraction then exposes all the nodes lying beneath the muscle and gives 
access to the nodes in the back part of the submaxillnry triangle. The outlines 
of the tumor mass having now been defined, the dissection is begun from below 
and carried upward. A small piece of gauze may be stuffed under the lower 
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end of the stemomastoid irmsolo for -2 ]>nrposos, first, to provpiit tho cntranco of 
air, should a wound bo niadn in the jugular vein ; and, Boeond, to enuac tho veins, 
especially the internal 
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jugular, to become dis¬ 
tended, hence more 
plainly visible and less 
likely to be injured. 
The whole layer of 
node-bearing fascia 
with its small vessels 
and nerves is then dis¬ 
sected away from the 
muscles lying beneath. 
We 8ho\ild he on the 
lookout for and u o t 
injure the thoracic 
duct and phrenic 
nerve. 

When H large vein is 
cut, pressure with gauze 
should be iiinde on the 
bleeding point and the 
vessels accurately caught 
but not in n mass of tis¬ 
sue. Tho disscH'tion of 
the jugular is done with 
the vessel in plain view 
and preferably dis¬ 
tended. 


Its accidental in¬ 
jury is most likely to 
occur when the vessel 
is collapsed, and espe¬ 
cially when fronv lat¬ 
eral traction on the 
node mass the vein is 

drawn to a distance from its noriniil situation. Sliotilil llie separation of tho 
vein from the males prove inijuaelical, one need not tear to oxcis<' a segment 
of it. If a small wound is made in the side of the vein, or, what is more com¬ 
mon, a branch (common facial) is divided close to ihr- vein, wo may repair the 
defect without totally obstructing the jugidar. Either a lateral ligature may 
be applied or a lateral suture is attempted, u.sim’ fine silk threaded on the 
smallest available needles. The nodes are removed preferably as one mass, us 
illustrated in Figure 8. When the noiles are removed in their fastua, there is 
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uo possibility of a recurrence in that region. Should there be nodes too far 
forward to bo safely attempted through this incision, another one may be made 
to supplement it in the submaxillary triangle. The wound is sutured in 2 
layers, the first bringing together the platysma and fascia and the second the 
skin. In the extensive dissections a drain should be inserted either in the 
lower angle of the wound or a stab wound may be made for the purpose at the 
lowest point of the dissected cavity near the clavicle and some distance behind 
the incision. We prefer rubber elastic bands for draijiage. Rubber tubes may 
give rise to dangerous pressure. The purpose of a drain is to remove the blood 
and lymph which collect in the first few hours; hence the drain may be removed 
at the first dressing and left out unless there is infection. A voluminous gauze 
dressing is applied, which by its uniform pressure tends to check oozing and 
obliterate the space. 

Judd (21) reports f!4h eases operated on by this method. The patients were 
nearly all adults. The motlnxl is unnecessarily radical for most eases of tu¬ 
berculous glands of children. 

Operation for Tuberculous Abscess Communicating with a Tuberculous Gland. 

—It frequently happens that a tuberculous node at the angle of the jaw or else¬ 
where and lying heneath the fascia swells up and becomes distended with 
tuberculous pus, the node adheres to tho fascia, luid finally the pus in the node 
perforates its own capsule and the overlying fascia to form an abscess between 
tho fascia and the skin. At first the skin is uninvolved, the abscess is not tender, 
and is often mistaken for a “gland” under the skin. In time, however, the skin 
becomes involved, tho abscess ruptures, and a sinus results, often continuing for 
months. When it finally heals it leaves a puckered, disfiguring sear because of 
tho sloughing of skin and underlying tissue. Other glands may follow the same 
course and in tho event of a final cure there are numerous sears, all of a rather 
conspicuous type. 

When a swelling is found in tho course of an operation to be an abscess, 
many surgeons content themselves with scooping out tho abscess and allowing 
it to heal down to a sinus, considering that both sinus and ah.sccss contra-indicate 
tho removal of glands. That the dissection is rendered more dittieult by sinus or 
abscess is undoubtedly true. On tho other hand, it is wiser to consider a begin¬ 
ning nbsecss an indication for immediate operation before the akin is involved. 

Consider the abscess to bo located in a child just behind the angle of tho jaw,, 
its commonest site. Tho .skin incision is ma<le transversely over the tumor and 
the parts are dissected away as far as possible from the abscess without breaking 
it. When it is opened the contents arc wiped away and the opening in the depth 
of tho abscess through the fascia into the node is demonstrated—this will often 
no more than admit a prols' (Fig. 9). The whole abscess wall is then excised, 
including some of the fibers of the platysma and sternomastoid. ^Vhon the in¬ 
flammatory tissue has all bwii removed, we proceed with the dissection of the 
underlying glands as though there had been no abscess. In these cases tho 
wound can be closed ns in the cases without abscess, and the resulting scar will 
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be inconspicuous. If, however, the skin has Itcon tliiniie<I out (and the dissec¬ 
tion of the abscess thins it still more), wc iimv as well leave the wound open 
and drain, for some of the skin will sloufili. Hv tlie method of abwess excision 
rather than incision wo avoid sinus formation and ilisUfjuriufi: scars and shorten 
the time of treatment at the expense only of a eomparativelv ditticnlt dissection. 
If the abscess is very largo, it is wiser not to attempt the disst'ction but to bo 
content to drain the abscess and to operate later in tlie stage of persistent sinus. 
Figures 13 and 10 show results of excising nodes and abscess. 

Operation Where a Sinus Leads to a Tuberculous Node. —One fre<inently sees 
the advice given not to operate for the removal of glands until all sinuses 
are healed. This atlvice, if 
followed, often unnecessarily 
prolongs the period of treat¬ 
ment. it is true that the 
sinus may be the sent of a 
mixed infection, but the hac- 
terial species are not usually 
virulent, as the results of 
operation show. 

After waiting until a 1 1 
acute inflammation snbsi(h‘s, 
we scrape away the infected 
tissue about the sinus as far 
as possible, paint the area 
with iodin, and with clean iji- 
strninents proceed with the 
dissection of the sinus. As 
far as possihle wc dissect out¬ 
side the sinus until we come 
to an infected node and re¬ 
move both node and sinus to¬ 
gether. We anticipate a mild 
grade of infection in such 
cases by inserting a drain in 
the wounds. 

When glands have been removed thoroughly, there is nsmilly —but not al 
ways—prompt wound healing. 1'he soft parts may become tuberculous, the 
whole wound open, or the tubercle may spread in the skin. For these conditions 
all the antiseptic powders and ointments in the pharmacopeia have had their 
advocates. The favorite probably has been iodoform. Of this T make no us<‘, 
its disagreeable qualities outweighing its supposed virtues. However, its virtue 
was assumed to lie in its iodin content, and one can use iodin locally with good 
effect by irrigating the wound with a weak solution of it or by applying the un¬ 
diluted tincture on an applicator. 




| k« conditicm Burrounding a 

patient ahould be allowed to sit or lie be®^ 4 window, or, bet- 
(ritb bii sinueeB exposed to the d^'^ rayi ^ I^io.buik 
terative Treatment.—The accomJ>any.mg pnotographa illuatrate 
BtB of the operative treatment Figi^ 10 ^^d 11 show the 2 
neck. The left side shows the inconspicuous scar of the wly 
I with primary woiin^ healing. The right side is mu^ 

» of suppuration, one of which is above tl» border of the jiw 
I the lower branch^ the facial nerve with resulting di«||^ 
jlideformity of the mouth (Fig. iShe has had no recurrence of gla^ U 

^pars and has marvelously improved in health. ^ ’ 

i^igure 13, a photograph taken 2*year8 after operation, shows the result 
■xdsien of a tuberculous abscess and the accompanying nodes. The surgical 
iare in this case occupied 10 days. The patient’s weight at the time of opera¬ 
tion was 63 pounds, three years later he is well and weighs 80 pounds: Figure 
16 shows a boy operated on 2 years ago for glands with accompanying abscess. 
Figure 17 shows the result of operation on a boy whose nodes extended from the 
jaw to the clavicle. They were yemoved through a posterior incision, like those 
shown in Figure 8 b with the node-bearing fascia. 

Figure 12 was taken 2 weeks after operation on a girl, and shows the trans¬ 
verse operation wound and also the openings of 2 sinuses that had persisted 
yrtnn months. Following the operation the sinuses healed promptly, leaving 


pttiekering scars. , . , 

Figure 14 riiows a paralysis of half the lower lip resulting from injury to 
the ramus marginalis mandibulse. During smiling the lip is drawn between the 
teeth, where it is frequently bitten on closing the jaws. 

The man with the drooping shoulders (Fig. 1.5) was shown by Dr. A. S. 
Vosburgh before the New York Surgical Society as illustrating t^e bad efFects 
that may follow division of the spinal accessory nerve. The man’s neck shows 
j^e scars of several operations for tuberculous nodes and a resulting paralysis 
of both trapexius muscles. It is not certain that the paralysis is entirely due to 
the severance of the trapezius branch of this nerve, but may have b^ con¬ 
tributed to by injury to muscular branches of the cervical plexus. This man’s 
shoulders drop forward and give him -winged scapula? and the clavicles, instead 
of being inclined outward and upward, have a decided downward inclination. 

In the revolts of operative treatment we have to consider mortality, scar¬ 
rings multipKifeoperations, and ultimate cure. The selection of non-operative 
treatment for Ae prevention of a scar is based on & fallacy, as there is neither 
assurance nor probability that the non-Operative tiillinont will piwent a scar or 
multiple scaiKi The early operation through an in^sion in the skin folds offers 
;4tho best propiosis in this regard. Some of the photographs (Figs. 11-16) il- 
' lustrate the inconspicuousness of the scar. In adults the scar is to be less con- 
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iti imiKHtanoe u sliest in oompariaon with ridding the body of its 
tubaroulous fooos in a reascnabie time. 


Few of what may be called major operations have as low a mortality aa that for 
tnborculouB cerrical glands. Judd (21) reports no operative deaths among 640 opera¬ 
tions, chiefly on adults. Muller from Philadelphia reporU 100 operations on adulU 
and children without mortality. At St. Mary’s Hospiul for Children we have had 1 
death from a late secondary hemorrhage among over 600 operations on children. Dowd 
reports one death from embolism among 78 adults. My only operative death occurred 
in an adult The operation, was performed under light chloroform anesthesia and 
lasted 20 minutes. 'The mass of glands was discrete above the clavicle, and the sin 
of one’s fist. The patient developed an irregular pneumonia, presumably tuberculous, 
and di^ in a week. 

Muller reports » recurrences among 67 adults, and children. Judd reports 8.6 
per cent of recurrences among his patients—chiefly adulU. Dowd reporU 320 children, 
2 to 17 years old, 76 per cent of whom remained free from recurrences. An isolated 
easily palpable node anywhere in the neck was considered a recurrence. 

Dowd thinks that 90 per cent, of children are cured by operation and with this 
figure I am disposed to agree. I have been able to follow to date 12 cases in children 
in private practice. The most recent of these was operated on over a year ago. Eight 
had rached the abscess stage. All are alive and apparently curi-d. Only 1 has re¬ 
quired a second operation. That one had had her glands persistently poulticed and 
skin and muscle were extensively infiltrated with tuberculosis. A sinus persisted for 
some months and was re-operated on at a time when a small group of glands was 
removed from the other side of the neck. These children have had better food and 
care than the average hospital case. The results of treatment at St. Mary’s Hospital 
for Children can be considered a very good test of the operative treatment in children 
for after from 2 to 4 weeks in the hospital they go back to the poverty and other bad 
conditions in which they acquired the disease and get no further medical treatment. 
Dowd has followed up these cases as far aa possible for a period of 1 to 12 years and, 
as said before, considers that 60 per cent, arc cured, approximately 76 per cent, of 
them ns a result of a single operation. 


Summary of Surgical Treatment 

1. Operative deaths in oases of oenrioal lymphomata are under 1 per oent. 

2. The results of treatment—and this applies to the surgical as well as other 
treatment—^is better in children than adults. 

3. Surgery shortens materially the length of treatment and danger of dis> 
■emination of the disease. 

4. Best surgical results will be obtained by complete removal of affected 
glands in early oases. 

5. In children one need not dissect out the whole gland-bearing fascia but 
eopAne operation to the removal of all palpable nodes. 

6. The operation is usually done without injury to any important anatomical 
atruotuze. 

7. Injury to the facial nerve branch supplying the triangularis menti muscle 
causes a disagreeable deformity of the mouth, which is probably permanent in 
oases where the nerve has been actually divided and not simply stretched. Division 

87B 
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of the ipinal aooeMory nerve oanaea a drooping the ahonlder in n portioh ^.the 
oases. 

8. Freedom from reonrrence is the mle both in adults and children. Seonr- 
renee is the exception, but even in the recurrent oases cure usually follows a 
second or third operation. This applies only to thorough surgery and not to the 
draining of abscesses or curetting of individual nodes. 

9. The operation is much leu difficult before an absoeu or sinus has formed. 
To the patient this means more complete work, a shorter' operation and better 
ohanoe of prompt healing with small sear and slight danger of reounenoe. To the 
surgeon it means an easier operation in a shorter time. 


OYSTS AND. TUMORS OF THE NEOK 

1. BEMiaM <»0WTH8 

True Tumors. —If wc exclude cysts and inflammatory enlargements of the 
neck, we And that the true tumors are quite infrequent in this region. The most 
frequent of these is lipoma, located near the shoulder or just under the jaw. 
Fibroma is found as a skin tumor or keloid and now and then on the ligamentum 
nuchi. 

The benign tumors rarely cause pressure symptoms (we are excluding from 
consideration the thyroid tumors), and are removed for their disfigurement 
only. Their removal is usually made through a small transverse incision, that 
is, one approximating very accurately the normal skin folds. The tumors are 
^ grasped by forceps and by means of blunt dissection arc removed without di¬ 
viding any important structures. The blunt dissection, when the incision is 
small, can be made by inserting the points of a closed pair of scissors into the 
connective tissue planes and opening them. The separation will follow normal 
cleavage planes and rarely injures veins. By ligature and pressure wc thor¬ 
oughly dry the wound, put a few buried sutures in to approximate the fascia 
and platysma, then suture the skin with a subcuticular stitch of fine catgut or 
silkworm-gut. When the wound is small, wc may use sterile narrow strips of 
adhesive plaster instead of skin sutures. The stretching of scars is lessened by 
making our skin incisions as far as possible in the direction of skin creases, by 
bringing the subcutaneous tissues well together so that there shall bo no tension 
on the skin edges, and by obtaining primary union. 

Hygroma Colli. —This cyst or tumor, for it somewhat resembles a tumor, is 
found most frequently at the lower part of the neck just above the clavicle, and 
ih in intimate relation with the veins in this region. Even the smaller ones fre¬ 
quently extend below the clavicle and may be very closely connected with the 
axillary vein. Their removal should be attempted through a generous incision, 
and one should make every effort to dissect them out without rupturing their 
walls. When once a compartment of the cyst has been evacuated the endothelial 
wall becomes harder to recognize. Remnants left are sure to cause recurrence 
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td the ojirt. vitii the certainty that the second operation will be more difficult 
dnin the first Extensions under the clavicle may make it necodsary to divide 
' the pectoralis major. The large veins are easily injured because when flattened 
out over the tumof they look surprisingly like its wall. 

Thyrogloiaal Cysts and Sinuses. —These ixviipv three positions: (1) Be¬ 
tween the foramen cecum of the tongue and the hyoid lioiie; (2) between hyoid 
and larynx; (3) below the 
larynx lying on the trachea. 

The'second variety is much 
the most common. The 
^owths appear as o y s t s 
which approach the skin and 
rupture or arc incised so 
that, as a rule, the surgeon 
has a sinus rather than a cyst 
to treat. Suppuration may 
complicate the operation. 

TECHNIC OP OPERATION. 

—If it is feared that the 
sinus will be hard to recog¬ 
nize, one may inject it with 
a strong solution of methyl 
blue or tincture of iodin, but 
this is not usually necessary. 

An incision is made prefer¬ 
ably transversely and sur¬ 
rounding the scar or sinus. 

The edges of the sternohyoid 
muscles are identified and 
retracted. The sinus is 
caught and held with for¬ 
ceps. One follows its per¬ 
iphery, separating it from the 
surrounding fat by sharp or 
gentle blunt dissection, being as careful as possible not (o tear tho superficial 
from the deep portion. The sinus will be felt to run inward toward the lower 
edge of tho hyoid bone. When that point is roaclnsl, it will bo found good 
practice not to cut off the sinus close to the bone, but to cut away tho lowei 
border of the bone with the sinus. This is usually easy, for moat of these opera 
tions are on children and the cartilaginous hyoid is easily cut. This is the onh 
way to be sure that the very bottom of the sinus has Ixicn reached. As th( 
sinuses ore infected, it is usually best to leave a small rlrain in the wound. 

Median cysts below the larynx and lying in the cpistcmal notch between th 
thyroid lobes are exceedingly uncommon. They can be shelled out until 
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pedicle is reached attaching them, presumably, to the thyroid isthmus. This 

pedicle will have to be divided. 

The cysts below the foramen eeeum are ealled by Bland Sutton ungual 
dermoids.” At times they are small and lie just under the foramen eeeum pro¬ 
ducing a swelling in this region. They ean be incised on the back of the tongue, 
but excision is difficult. The larger ones push the tongue out of the mouth and 

can be felt between the 
mandible and the hyoid 
hone. They m u s t be 
attacked from below. 
The ineision may bo in 
the median line, but 
more room will be had 
by making a curved in¬ 
cision parallel with the 
jaw. It may be neces¬ 
sary to empty the eyst 
to get at the deeper por¬ 
tions, but, if so, great 
care must bo exereised 
not to leave any portion 
of the wall of the cyst. 
The firmest attachments 
have been found to the 
hyoid hone and foramen 
cecum. 

Cervical Auricles: 
Branchial Cysts and Pis. 
tulsB.—The second, 
Fio. 10. — SuBHYHiD Thtrooi-obbai. Ctst. third, Slid fourtli bran¬ 

chial clefts have their 

external orifices along the anterior margin of the sternoraastoid muscle. The 
opening of the second, the one causing the most trouble, is at about the level 
of the angle of the jaw; internally it opens into the space in which the tonsil 
is lodged. If there is a fistula, its removal with closure of the pharyngeal 
opening will tax the resources of the most carcfid dissector. The tract has 
been usually described as passing into the pharynx between the external and 
internal carotid arteries. 'I’lio third and fourth clefts enter the upper part of 
-the larynx and their removal is attended with the greatest danger to the 
superior laryngeal nerve. The cysts of the second cleft are comparatively com¬ 
mon and are difficult to distinguish from a node in the same situation, for their 
wall is thick, being composed of fibrous, lymphoid, and epithelial coats. Their 
operative removal does not differ from the operation for a tuberculous lymph- 

node. 
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The branchial sinnaos opeuiug extcrnnllv are often but slightly disfiguring, 
and had then better bo left alone, for the sear of opt‘ration will be more notice¬ 
able than the small skin depression representing the hranehiul cleft. Tubs of 
skin and cartilage (callctl cervical auricles) are randy sivn in the neck, btit are 
frequently seen as ‘‘accessory anricles" just in front of the ear. They offer no 
surgical difficulties except when nss<H‘iatcd with sinn.si»s. 

CASE.—A woman was operated on it years npi for a eyslie swelling henenth tho 
ear. A sinus resulted. At a swoiid tii>i>ratioii an nnsiieeessful effort was nindo to ex¬ 
cise the sinus. Tlie facial nerve was injured and sni\ired. sinus attain reniainetl 
which in the past C years has hcmt dihelmr^'ed nineli and lias oeeasionally healetl. At 
the third operation the sinus was easily fnllowi'd and htl In a mass lyinjr Is'twiH'ii the 
cartilaRilious auditory canal and tlu' inandilde. On removal it was found to he eoin- 
posed of eartilaKO lined with skin and presuinahly n'presented an accessory auricle; 
indeed, it much resembh’d the eonelia of an ear. 

Tumor of the Carotid Body. I'liis rare tnnior ineseiils nniisnal dillicultics 
to tho surgeon, uiid should one cueonntcr it witlioiit having .siispeeted tin* diag- 



Fio. 20 .—Tumor of the Cauotiu IIuut. NoUi heiiiiiilniiihy ot the tonsuo. 

nosis the experience will not soon he forgotten. iSo many have now been de¬ 
scribed and tho symptoms arc so characteristic that one shmild at least have its 
possibility in mind when one or more of it.s features are presented hy a patient. 
The tumor originates at the carotid bifurcation and tends to grow upward 
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toward tho base of tlie skull.- As it originates in the carotid sheath the pneu- 
mogastric, hypoglossal, and sympathetic nerves suffer early. Unlike tumors of 
lymph-nodes in the same region, it tends to displace the pharyngeal wall inward. 
These tumors aro so vascular that a bruit apd expansile pulsation have led to 
their being mistaken for aneurysm. Tho difficulties of operation aro in no way 
commensurate with tho size of the growth. 

Tho incision should be a long one at the anterior border of the stcraomastoid. 
As soon as the tumor is exposed, an effort should be made to determine its 
operability before such profuse bleeding is encountered that one cannot abandon 
the operation without ligation of the carotid. In most of the cases all 3 carotids 
have required ligation. The common is ligated first, then the external, and 
finally the internal, at tho base of tho skull, though one will be fortunate if tho 
growth has not extended along this so far that there is no room for ligation of 
tho vessel above the growth. Tho ligation of tho carotid has such a high mor¬ 
tality that one would hesitate to do it except in the young. 

Tho dangers of tho operation arc (1) an immodiato mortality of 25 per 
cent. (r)a(^)sta, !)) ; (2) softening, hemiplegia, etc., from carotid ligation; (3) 
injury to tho liyjaiglosaal, pncnmogastric, and sympathetic nerves. 

In my case (Fig. 20), though the tumor was not large, the operation was 
abandoned when it was found that tho pharyngeal wall (with tonsil), the above- 
mentioned nerves, all tho carotids, and tho internal jugular vein would have 
been sacrificed in removing tho tumor. The patient is now (2(/; years later) 
fairly w(!ll and able to work, though suffering from slight neuralgia. Tho 
growth has increased about i/f in size. 

In the young, when the tumor is small, radical extirpation sliould be at¬ 
tempted; in older patients, especially when vessels arc atheromatous, rendering 
carotid ligation dangerous, it will be wiser not to operate. I'be tiimors may 
grow slowly for years, but ultimately will assume malignant characters. In tho 
patient shown in Figure 20 the pupils are uncipial, the left side of the tongue 
paralyzed and atrophic, and the voice is impaired' by recurrent laryngeal 
paralysis. Thero is a bruit like an anourysin over the tumor which is due to the 
nature of tho tumor and not simply transmitted from the carotid, as was shown 
in l.ilienthars case, where an expansible pulsation and bruit were present in a 
recurrent tumor, though all the carotids bad been removed at the original 
operation. 

2. MA1.IONANT TTJMOBS OF THE NECK 

In tho neck malignant disease finds one of its favorite scats. It occurs 
usually as an epithelioma of tho soft parts, and especially of lymphatic struc¬ 
tures. Wo sec it chiefly in 3 locations. 

A. Growths beginning in the snbmaxillary region and constituting the lym¬ 
phatic extension from growths primary in lips, tongue and jaws. 

B. Growths appearing primary in the neck. It is not unusual to find a car- 
oinomatous mass beneath the sternomastoid and infiltrating it, with no primary 
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growth on ikin or mnoou. Some of these growths give miorosoopio OTidenoe of n 
branohial origin. They are usnally at the level of the larynx. 

C. Growths above the clavicle, first, as an extension from the axilla and, 
second, as metastases from the stomach and esophagus. 

!AlnIigiiuiit (liscuso iu this region presents s(»ine sjKviiil fentiires. Tho tinio 
of iuvolvoineut of nodes of the neek sceondary to priniury growths on tho head 
varies much with the kind of growth and l(K'ation of the focus. Wliilo nxlont 
ulcer about the nose, eye, and teinplo is usually very alow to extend by the 
lymphatics, that of the mucous inenibranes around tho mouth and of tho skin 
of the lower face is (piitc rapid. One should assnnio that tho subinaxillary nodes 
are already involved, even where they arc not enlarg«Hl in these eases. Wo are 
constantly seeing patients with eareinonia in one or both sides of tho neck with 
no epithelioma apparent, but who, on being ipiestioned alnint a sear of tho lip, 
tell us of a “wart” or “ulcer” of the lij) that was “cnnsl” a year or 2 before by 
caustics. These patients often appear ipiite skeptical when told that the two 
conditions are related. When an epitlielionia (Im.salcelled carcinoma) at tho 
side of the nose is sueeessfully treated by radimn. X-ray, caustic, or local ex¬ 
cision, tho inexperienced are prone to extend such treatment to the nioni highly 
malignant growths of tho lip. 

Wo aro encouraged to attempt quite extensive e.xcisions in the neck in tlioso 
cases because, as emphasized by ('rile, we have not to fear gcMii-ralization of tho 
growth, but only local extension. lA)r example, the malignant adaniantinoina, 
while locally destructive and extending Ixdow the jaw, has in only 1 ease boon 
described us producing distant inetastases. 

When wo remove a growth of tho face, it is not usually nwessary to roinovo 
the lymphatics extemling from tho region of the growth t«) the tirst involved 
nodes. Experience shows that the rc'ciirrenee takes place at the site of the orig¬ 
inal growth or in the lyinph-nodo area, hut not in tho soft )iarts Is^tween, except 
rarely. 

In tho removal of those metastatic cancers of the upper neck, as has Iwen 
emphasized by Crilc (7, S), the operation in each case should 1 m! imnlified ac¬ 
cording to the needs of the particular case and should not ho niadc to adhero 
closely to the steps of an operation as descrihed hy any one. 

Before describing the operative details, wc may call attention to sotno of tho 
structures which at times arc involved in tho growth, hut which we arc tempted 
to spare at operation. 

The external jugular vein can Iks removed without any sequela*, oven if tho 
internal jugular also has to be sacrificed. The internal j\igular is at times so 
incorporated in the cancerous mass that its removal is nwessary. Time will bo 
saved by ligating it promptly alxne and below and proceeding with its removal 
with the tumor rather than attempting to separate them when adherent. 'I'ho 
external carotid artery can Ik* ligated with impunity whether it is involved in 
the tumor or only ligated to control bleeding. The same cannot be said of the 
internal or common carotid. Tho ligation of tho common carotid has a 20 per 
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cent, mortality, and softening and paralysis may result even if death docs not. 
Cancers which cannot bo removed without ligating the common carotid had" 
better bo classed as inoperable. 

The division of the hypoglossal and spinal accessory nerves need give no 
concern. This cannot be said of the pncumogastric. As to the seriousness of 
its removal opinions differ. When the nerve is infiltrated with cancer it may be 
presumed that its function is already in abeyance and, as in one of my cases, no 
symptoms, either immediate or remote, may follow its extirpation. In such 
cases there is sure to be a paralysis of the vocal cord before operation. When 
not previously involved it would seem that division of both superior and inferior 
laryngeal nerves would surely predispose to an inspiration pneumonia. The 
division of the cervical sympathetic has certain immediate effects on the circula¬ 
tion in the corresponding side of the head and on the pupil. The circulatory 
effects are not serious or permanent. 

Operation for Tumor of the Submental Begion.—Tumors of the middle of 
the lower lip call for cleaning out of this section of the neck. Judd describes 
an operation as follows: 

An incision is made parallel to the lower border of the mandible and IVa 
inches below it extending from one sternoniastoid muscle to the other. When 
the superficial tissues arc undermined and the edges of the wound retracted tho 
submental and anterior submaxillary regions are exposed, the dissection of tho 
fascia with its contained glands begins below at the hyoid bone and extends 
upward. The submaxillary salivary glands should bo removed in all such dis¬ 
sections because they are too intimately related to tho infected nodes to justify 
leaving them. As one approaches the jaw he should be sure to make his division 
of tissues well above the infected nodes, if necessary, removing the periosteum 
of the jaw with the mass. Should it be necessary to make the operation more 
extensive, an additional incision may be made from one end of the foregoing 
incision along the anterior border of tho sternoniastoid, but this incision is rec¬ 
ommended only as giving a good approach to both submental regions. 

Operation for Carcinoma Below or Adherent to the Lower Border of the 
Mandible.—An incision should bo made which will give a good exposure of the 
parts concerned. Butlin’s incision follows the line of tho st’ernomastoid and 
has another at right angles to it extending forward to tho chin. Kochcr’s in¬ 
cision followed tho line of the anterior belly of the digastric from the chin to the 
hyoid, then extended along tlie hyoid bone, thence upward to the car along the 
stornomastoid. When a sufficient incision has been made, the skin should first 
bo freeil from tho outer surface of the underlying tissues up to and slightly 
above tho border of the jaw. The whole outer surface of the parts to be re¬ 
moved should now be entirely in view. We are now to excavate the submaxillary 
triangle of all contained areolar tissue in which fat, nodes, and submaxillary 
salivary gland are imbeddcfl. The dissection is usually begun below, well below 
any enlarged glands, and carried from there upward, leaving the muscular floor 
of the space cleared of all connective tissues. As the dissection proceeds, the 
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mass is turned outward and the dissection carricnl up under tiio jaw. The 
facial and lingual arteries aro usually ligatotl. tlic former a second tiino when 
it crosses tho jaw. Tho common facial vein will also la? ligated. The sub- 
maxillary salivary duct is drawn out and ligated as near the moiitli as possible. 
The last part of tho dissection is that of the ma.ss from the jaw. ('aneerous 
nodes may lie between the salivary gland and the jaw, Ix'ing firmly glued to the 
periosteum. If there is a suspicion of involvement, remove tlu^ |tlatysina and 
tho periosteum of the iiiandihlo with the mass or chisel away tho lower lM)rdor 
of tho bone. Tho skin wound is sutured e.xccpt at its lowest angle, where a 
small drain is inserted. 

The More Extensive “Block Dissection" as Practiced by Crile. This is ap¬ 
plicable to cancer in the upper jiart of the neck scs-nnilarv to cancer in the. 
mouth, and especially to those carcinomas originating from hrauehial n>sts in 
the substance of the neck. Tho ilcaths fi-mn such cancers result from liK-al de¬ 
struction and ulceration of the growth, hut not from distant metastases. 

The operation removes the whole lymjih-nodi-hcaring fascia from the 
clavicle to the inaudible. At the heginning of the operation tlie sternomastoid 
niiiselc is divided at its clavimilar attachment, aho the external jugular vein. 
Then the internal jugular is ligated ami divided. 'I'lic dissection is carried 
backward to the trapezius, and the wlioh- fascia is lifted away from the deep 
muscles of the neck, working from Ixdow upward. Tli<> phrenic nerve should 
not bo injured. 'I'he pnciiinogastric nerve is si)ared if not actniLlly intlltrated. 
Tho carotids are not involvcil until the ilis«‘ase is ad\'ancei|. The whoh* st(*rno- 
mastoid muscle is removed, hut the jiaticnt is able snhsiapiently to raise his 
shoulder by means of the levator anguli scajmhe ami the trapezius, whiidi may 
retain jiart of its nerve supjily. 

In dealing with extensive cancer of the neck, considerable experience is 
needed to decide what cases are operable. When one begins the dissection, he 
should try to avoid getting into a position from which he cannot recede when he 
discovers the unwisdom of the operation. For this reason it is well, as soon as 
one has exposed the mass, to start to free it at once in the most difficult part, 
namely, along the carotid. If he finds the growth too fixed or infiltrating he may 
stop and sew up the wound. If, however, the growth is isolated everywhere else 
and the deep surface of the growth left until the last, he cannot recede because 
the whole mass would slough if it were allowed to remain. Nothing is gained and 
something lost by incomplete surgery, for we hasten the stage of the open ulcer¬ 
ating wound. 

Carcinoma in the Supraclavicular Region.—lu su])riichivicuhir curcinomii 
secondary to growths iu tho .stomach or chest riothiug is gained by operation. 
In the case of growths secomlary to carcinoma of the breast and extending 
through tho axilla opinions will differ as to the wisdom of operating. Most 
surgeons, at times at least, extend ♦heir breast operation up into tho neck and 
remove supraclavicular tissue. Halstead says that he has never known of a 
case where the supraclavicular glands are iufc(rted Ixjing permanently cured. 
At best, then, the operation must be considered only palliative. 
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• Ill tlic piitiiMit sliowii ill Figure 21 witli a carcinoma above the left clavicle 
no piiinary growth was apparent, but we would suspect a cancer of the esoph¬ 
agus or cardia. In another patient, who complained for some months of pain in 





Fill. ai.—('AitriNUM.i Smiiir.BTiNO Mediastinal iiii Ksiiphaueal Primary Tumur. 


;ho luiiihiir .spine, no diagiiosi.s was made until tlicre appeared above the clavicle 
a tumor which proved to he a hypcrncphroiua. 


CERVICAL RIBS 

'Pile X-ray has added gi-oatly to our knowledge of cervical riha. They are 
found in hoth sexes and are either iiuilatcral or bilateral. When bilateral, they 
Usually differ in size and leugtii on the 2 side.s. Their surgical iuiportanco 
arises from (1) pressure on the sulMdaviaii artery producing atrophy of the 
iliigers and arm, (2) prc.ssiire on the brachial plexus giving rise to pain and 
trophic disturhaiices, (.'I) the tendency to high scoliosis, reseuibling wry-ncck, 
( 1) association with tuberculosis of the corresponding apex. The artery alone 
is compressed between the acces.sory rib and scalenus anticiis, but never the sub- 
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claviuii vein, which lies in front of tlic iiniM-lc. Tlicro result afmphv ainl weak 
pulse, hut never swelliiiii ot the anii. 'I'lu' association of a tnhereulotis apex 
with a cervical rib has been frinpientl v noted and has been ex]daine«l in 2 wa.vs: 
(1) Itiherctilosis of tlie apex calls attention to this region with lh(> accidental 
discovery of ti rib whicli is not yivin;; s\niptoni>; t ) tnlKM'cnlosis of siicli an 
apex is favored by the rib s ajicney ui I'csti u’tinc' motion on tliat side. It is only 
when syinptoins are produced that the anonialv calls for treatment, and this is 
probably in a small but uncertain perci'iitaiic ol ca>cs. Individual jndfiinent 
will vary as to how ninch interli'rence with iorm or function of the arm call for 
ojieratiou. Ihiticaits hairn to limit the |>re-snrc somewhat hv elcvatiiifr the arm 
or shoulder. The axmptoms rarely ajipcar hefon- )>nhcrty, hnt do. as a rule, 
ajipcar si>on after. 1 liave seen a torticollis fiom a cciwical rih in a child of 10. 

The ilaiiju^ers of oiieration art*: (a ) In jury to th(> pleura this has occurred 
a nimiher ol tinn's; (h) the hraehial |dcxns is alwavs exposed to tranina, and 
e\'en whi’re its ner\es are not interrupted a dis;mrci‘al)lc lemporarv ]iarcsis mav 
result from |)ressiire or slretidiini'. 'I'lie results have nsnally hi-cn satisfactory 
in jnodnein,”' jiernianent relief of brachial and snbida\'ian pressure, thonuh Ihc 
ojieration is not always easy. 

Technic of Operation.- I lu' skin incision should be lar^e enone;h to "'ive 
easy access to tin* opcrati\'e held. A tiaiis\erse one parallel to tin" <’hi\icle will 
answ('r, or an np-and-down oin" o\’er the brachial coi'ds parallel to the irape/ins 
border. ^IcKenmi recommends makini; a lla|i allai'hed abo\'<“ and with marjjins. 
alone the tra]ie/ins muscle, the bonlei’ id the clavicle and the jiostcrior border 
of the st( ‘rnocleidoniastoid. Ibis is certaiiilv not essential, as thi" loose* skin of 
tin* r(*i;ion can bo readily reti'acted in aiiv dins-tion. The o|ieration mav bo 
limited to bitiiii;’ awav the jiortion ol hone inmiediatelv under tin- vessel and 
nerves with roiiin'iirs, leaving: the ends in ]dace. It, is probably heller jinlttiin'iit 
to make a ch'an dissection, reniovina both rib and perioslenm and dividin;: any 
nnisi-nlar attachments (as of the scalenus antiens). and also the thick carlihiito 
which iisnallv binds it to the tirsl dor-al rib. .\ll the attachnienis should bo 
earefnily divided with knife or scissors and the, vessids and nerves should bo 
ke]>t away by the jnenllesl ri'lraclion. ’I be subperiosteal operation would bo 
easier, but bone may reform and the recnrreiii'e of pressiin- si:;ns has been re¬ 
corded, whieb miybt bo thus explained. McKenna thinks it important that, the 
domided arc'a on the iijiper snriaee of ihe lir.st rib should not come In contact, 
with the ves.sel and nerves; hence he frees a sliji of scalenus medliiH, leaviiif,'' it 
attached at its lower end. and lucks it between the vessel and rib. 

Knnkart (d) has rr-moved a cervical rib by attacking’ it at its jvostorior at¬ 
tachment. Ills incision is vertical. 1 in. lateral to lh<’ vertebral spines, is 4 
in. loTjp, ami has its mid jioint at the level of the vertebra jiroininoti.s. lie di 
vidcs the tra])e/.ins muscles and then diviiles the rib at the tip of tin- transverse 
process, lie then firasps the rib and divides its attachments, working: from be¬ 
hind fonvard. 'Phis mif^ht not be easy wi re there a stromr ant(;rior attachment 
to the first dorsal rib. 
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WBY-NEOK 

The importance of this condition varies with the variety. Just as some per¬ 
sons stoop or shrug a shoulder, others tilt the head to one side purely as a matter 
of habit. Some cases arc di^e to cicatricial contraction, while others may depend 
on paralysis of some muscles rather than contraction of others. Leaving these 
cases aside, we may, for the purpo.so of treatment, divide the more usual ones 
into 2 groups, the acute and the congenital, or the painful and painless. 

Acute Cases. —The acute cases, commonest in the young, accompany a great 
variety of inflammatory diseases. The common “stiff neck,” analogous to the 
lumbago of the lumbar spine, needs only temporary protection and treatment 
for the pain. If tlicro arc inflamed nodes or inflammatory infiltration of 
muscle planes, wo treat the causative factor. In others the anatomical basis is 
not very obvious and the pain may persist for some tiino. In 2 such cases fol¬ 
lowing measles and a discharging car the pain on straightening was located over 
the convexity of the bent spine on the sido of the discharging oar and on the 
opposite side to the contracted muscles. Such cases should bo treated for the 
deformity before it becomes fixed. A plaster collar may bo of service, or, as 
in the cases just mentioned, considerable relief to pain and a gradual straighten¬ 
ing out of tiio deformity may bo accomplished by means of a pulley and weight 
attached to the head of the bed and then to a suspension apparatus under the 
chin and occjpnt. 

Congenital and PainlesB Cases. —Congenital wry-ncck may not bo noticed 
until long after birth. Tho chief contracting band is the clavicular or sternal 
portion, usually tho latter, of tho sternomastoid. If tho clavicular portion is at 
fault, tho deformity may bo obscured, as tho head can be brought straight by 
elevating tho shoulder. 

Operation is never to bo considered ns tho entire treatment. Tho longer the 
duration of the case the more will habit and nuMlified form of both bony and 
soft parts tend to coufirni the malposition. In<lced, it is said that the condition 
can be cured by repeated nianipuhition alone if begun in infancy. 

Host cases require operation, of which there are several kinds: 

1. SUBCUTANEOUS TENOTOMY. —This procedure is mentioned only to be 
condemned because it is tho most dangerous and tho least efficient of the 
methods. 

2. MYOMECTOMY (MIKULICZ OPERATION).— In this operation, through a 
low transverse incision, the sternomastoid muscle is divided at its clavicular and 
jrtemal attachment. Tho muscle is dissected upward and removed, leaving 

enough above so that the spinal accessory nerve will not be damaged. The same 
care in after-treatment is necessary as with tho following method. Removal of 
the muscle gives an unnetn-ssary disfigurement. 

8. OPEN MYOTOMY AND FA8CIOTOMY. —The incision is most conveniently 
made transversely and only a finger’s breadth above the clavicle. The muscle 
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ia divided tnuuveraely and, to protect deejier structures, the diviaion may be 
made over a director inserted uiulor the uiusele. Itotli licnds will usually need 
division, oven if only one is the seat t»f cicatrization, for it ia iui|)ortnut to bo 
able to over-correct. When the muscle ia divided ami the head tilted to the 
opposite side, one band of fascia attcr another sprinpi into prvmiineiK'o and is 
divided with knife or scissors. Iho wound 8ho\ild 1 k( (doactl without draimi^. 
A general anesthetic will lx* needed in chil.lrcn, hut in adults lo<‘al anesthesia 
has the advantage of allowing the patient to throw his hca.l voluntarily into tho 
position that puts the fascia on the stretch so that no hand is likely to oatiaim 
the operator. 

4. MUSCLE LENOTIlENINn. — | his may he done in a vnrictv of wavs. A 
transverse incision will answer, for the skin can he ivtract(>.l np'\var<l or down¬ 
ward. Tho muscle may bo split between the sternal ami clavicular attachments. 
The former ia divided high and the latter close to the clavicle; after dividing 
the fascia the long ends of tho muscle are snt\ircd lop'thcr. 

APTEB-TREATMLNT. \\ hen the wound has heen dressed a plast(!r-of-Paris 
splint is applied to hold the head in an over-eorreeted jawition. 'Phe ehin is 
rotate^ to the right if the right sternomastoid has heen divided and then tho 
head is flexed toward the left shoulder. The i)lasfer inelnd.-s the upiM>r thorax 
and neck and runs up on the hack o1 the neek and s\irroiinds the head, that is, 
the body from the diaphragm uj) is imdosed i‘xei‘pt the arms ami the face. This 
splint should bo kept on not only until the wonml is lirmly healed, but until 
soreness disappears in the operation region. .Mler its removal, jn-tive and 
passive movements must be eontinned for a variahht p(M'iod de|)emling on the 
degree of deformity and the eiHlijcration of tho j)atient. Kven the asvnnnetry of 
face lessens in time. 

It must bo rcnietnborc<l, however, that both I>ones and soft parts arc misshapen 
and it is inconceivable that a cure in tlie late eases can he eotn]ilete iintil the lapse of 
time has allowed the bones to hceoine re-shapcd in aceordam-e with Woltf’s law. If 
the division of tho contracting band eonipletes the treatment instead of beginning it, 
the patient’s postural habit may not be ehanged and hence the Ismes will not have 
their normal form restored, for they are not subjccUxl to any ehangc in pressure. 
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ESOPlIAGOSCOl’Y ANJ) GASTUOSCOl'Y INCM’DINC INTHA KSOIMIAGEAL 
MKTJIODS Of TKKATMK.NT 

IIknhy ir. .Iankway 


ANATOMICAL CONSIDERATIONS 

More (H 80 ii 88 in}r tlic olijcctivc (‘xaiiiiniitioM of llic csopliii^MiH mid Htoiiiacli, 
a eonaidcratioii of the iiioro iinporliint mi:ilnmir:il Incts rcliitivo to tl»“ poHition 
and size of the normal esopliafiiis and stomacli is dosiralih'. 

Position.—All clinicians and anatoiiiisis a^rcc that the hcKonninn of the 
esopha^ns is in the horizontal plane (d’ tli- npiicr holder of the cricoid cartilann. 
The relation of this plane to the vcrtchra‘. when the hod.v is in an erect position, 
differs much with af,m, with the deirrcc of extension or Ilexion of the head, and, 
to some deforce, with the individual. In adults, when the head is in tin. normal 
position, midway between tle.xion and extension, the upper border of the erieoul 
cartilage correaponds to the upper portion of the body of the sixth cervical ver¬ 
tebra. In extreme Ilexion, it is depr.-ssed to the lev.d of the seventh cervnai 
vertebra; and in extremeexten.sion it is raised to the lev<d of the foiirtb (rrvieal 
vertebra. In infants, the position of tin' cricoid cartihii-c in relation to the ver¬ 
tebra; is much higher than in adults, eorresponding, in the normal position of 
the head, to the intervertebnd disk between the third and fourth cervn-al 

vertebra*. ■ i t * ■ * 

The lower 1 to 1.5 cm. of the e.sojdiagns is intra-abdoniinal. It terminates 

by abrupt trausition into tl.c stoniarl.. Tlio l.^ft wall of .. >pbwi« .. ».p- 

aratcl from tbc |,'rcatcr oiirviitnir of ll«' atmnaoli by a liirrow ramniij! aiitoro- 
posteriorly, the walls of the ‘2 organs meeting at an angh o .)() . J'b ' 
esopbaaeal wall la not almrply »,.parat«l from tbo l.-aaiT curvatnro of tbo 
stomach, but passes insensibly into the latter without the intervention of any 

angle or groove. , . , 

The relation of the lower extremity of the esophagus to the vortebnn also 

differs with individuals and with age and with the degree of flexion or extension 
of the spine, but much less in this la.st particular tlian its nppe r extremity. 

In infants, the position of the eanlia is at the level of the eighth dorsal v?r- 

28B 417 



418 


ESOPHAGOSCOPy AND GASTROSCOPY* 


tebra. In a frozen subject of 76 years, Menhert found that the cardiac level 
was in the plane of the twelfth dorsal vertebra. The position of the cardiac 
orifice may occupy a higher or a lower level in the same individual, according to 
the movements of the diaphragm or the degree of fullness of the stomach and, 
therefore, according to its weight. It has been alleged that these con<litiona may 
cause the cardiac orifice to rise and fall as much as 5 to 6 cm., or through the 
space occupied by 2 or 3 vcrtebrie. T, however, believe that so great a mobility 
does not occur in the normal human being. It may be possible in certain pa 
tients with the more severe degrees of eutcroptosis, but from experience in 
osophagoscopy and direct obs<jrvations within the opened chest, a vertical dis¬ 
placement of more than 1 in. (2'/_> cm.) is unusual. 

It may be aeeepte»l, therefore, that in infants the esophagus extends from 
the interval betwe^i the third and fourth cervical to the level of the eighth 
dorsal vertebra, and that the levels of both its beginning and termination become 
gradually lower with advancing years until, in the adult, it extends from the 
sixth cervical to the tenth or twelfth dorsal vertebra. It is convenient, in esti¬ 
mating the site of a new growth, to locate the termination of the esophagus-in 
relation to the anterior chest wall. In general, it is directly posterior to a point 
a little to the left of the xiphoid cartilage. 

Xengfth.—^lany statistics on the total length of the esophagus—i. e., from 
the upper border of the cricoid to its transition into the stomach—have been 
(iollected. Eleven different authors give it a length varying between 21.6 and 
28 cm. The average length, and the one most frequently met with, is 24 tq 
2.') cm. in the male, and 23 to 24 cm. in the female. It usually measures a 
little longer in the tall and a little less in the short individuals. The extremes 
of its length in the male may be said to be 21 and .30 cm., and in the female, 
20 and 27 cm. Its length is not, however, exactly proportional to the body 
length, ns will be evident from the table which follows, but in general its length 
is 16 per cent, of the body length. 

Von Ilaeker has compiled the following table, which gives not only the 
length of the esophagus itself but also the length of its various portions and the 
distance from the incisor teeth to the beginning of the esophagus. 

Thirty-eight measurements were made upon mrn of whom 

2 possessed a body length of 15(5-lt>0 cm. and esophagus of 2.3-20 cm. 

19 “ “ “ “ “ 100-170 “ “ “ “ 21-27 “ 

17 “ “ “ “ “ 170-176 “ “ “ “ 22-30 “ 

Upon women, there were 22 mensurements: 

6 possessed a body length of llS-l.OO cm. and esophagus of 20-24.5 em. 

•12 “ “ “ “ “ 150-100 “ “ “ “ 27 “ 

4 “ “ “ “ “ 100-106 “ “ “ “ 25 “ 

The following table stimmarizes the distance from the teeth to the 3 normal 
constrictions of the esophagus and, therefore, the length of its different por¬ 
tions : 
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Men 

Dietanoc from teeth to tM'Kinniiif;. . 
Distance from teeth to bifurcation.. 
Distance from teeth to carilia. ... 

Women 

Distance from teeth to bcKinniiif; 
Distance from teeth to bifurcation. 
Distance from teeth to caniia.. 



1 

1 Avkhaub 

L _' 

Mobt 

FKBt^VBNT 

Dimtancb 

1 

It It) 

11 y 

1.') cm. 


2(i 

2(1 cm. 

:«i .vj 

;iy y 

4U tuul 41 cm. 

1’ 1.') 

i:i y 

M cm. 

■n 11 

2:i y 

24 cm. 

;{2 11 

;$7 ;i 

pS imd 3y cm. 


Jt is important also to bo familiar witli (be vaiialiuns in llio loiifftli of tlio 
esophagus and of its various snbdi\isions in eliilJron. 'I’lio following table, 
also from von Hacker, anpplit-s this information: 



jniHT4NfK KHtiM I\<1H(I 

( rkETII TO 


1 .r\«n II 

I.KNilTM 



. 



Lkso rn 

oi- Si'I'ltA- 

(IK Inkha- 


Aqb 

I.DWFK 



(■^ Mol K 

MIKt'MCA-' 

MlKrMCA- 



DoKDKK (IK 

HlKl u- 

('fl III'! \ 

I'.NOni 4M1. H 

THIN 

TION • 



CkK'OII) 

1 A1 ItiN 



Poi< ITON 

PllKTlON 



cm. 

cm. 

rni. 

CMT. 

cm. 

cm. 

9 da vs. 

7 

12 

17 

10 

5 

5 

314 months . 

S 

13 

20 

12 

5 

7 

14 

U 

10 

11 

22 

12 

4 

8 

21 

« 1 

10 

15 

2.3 

13 

5 

8 

2 years. 
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5 

8.6 

3 

u 
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(1 

8 
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u 




15 

0 

y 

5 

u 

it) 

i? 
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7 

y 
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u 

11 

1!) 

2S 

17 

8 

y 
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u 
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y 
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u 

10 

is 

■is 

IS 

8 

10 

12 

u 

to 

IS 

2S 

IS 

8 

10 
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It will not be snperfhions to gi\e a few atblitional li^nrcs in onler to hIiow 
variations depemling in part upon tin' mann(;r in wbicb the measurements liuvo 
been taken and in part nyion natural \ariations in the length of tlie organ. 

Klaus gives the length of the esophagus in a child of 2 months as 10 i-tn.; 
of 22 months, as IT..') cm.; and at vears as 20..') cm. 'I'bcsc nuaiHiircrnimts are 
longer than those which von Hacker gives. 

Viedordt gives the following table. 
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ESOPHAGOSCOPY AND GASTROSCOPY 


Diameters.—For practical purposes, the following measurements from 
Jonnesco give with sufficient accuracy the diameters of the adult esophagus at 
the level of the various normal constrictions. 

At tho level of the cricoid cartilage, with easy distention, 23 inm. transversely x IT 
mm. sogitally. 

At the level of the arch of the aorta, 24 mm. transversely x 10 mm. sugitally. 

At the level where the esophagus is crossed by the left bronchus, 23 mm. trans¬ 
versely X 17 mm. sagitully. 

In its passage through the diaphragm, 25 mm. transversely x 24 mm. sagitally. 

Those numbers arc of importance only in connection with the passage of in¬ 
struments through the esophagus. Mcnhcrt believes that the most constricted 
portion of the human adult esophagus is only 11 rum.; von Hacker, that it is 13 
mm. All agree that the most constricted portion is at the level of the cricoid 
cartilage. 

I agree with Scsbini and .lonncsco, that these diameters are too small. Even 
in children of H years, the esophagus should measure 12 nun. at its most con- 
strieted portion. I have easily passed an esophagoscopc measuring 11 mm. 
into the esophagus of a child 4 years old, and one of 7 mm. into that of an 
infant. Much confusion arises from tho fact that the entrance to the 
esophagus—that portion posterior to the cricoid cartilage—is slit-like in char¬ 
acter, the result of its compression between the larynx and the vertebral column. 

Upon tho least extension of tho head tho depression of tho hyoid bone ac¬ 
centuates tho slit-like character of the opening and opposes any approximation 
to the circular form. 

Course.—The course of tho esophagus from tho cricoid cartilage to the 
opening into the stomach, in the adult, with tho head in the erect position, is ns 
follows: It begins in the median line at the level of tho sixth cervical vertebra, 
lying lightly compressed between the upper border of the cricoid cartilage and 
tho vertebral column. It then pas.ses downward between the trachea in front 
of the vcrtehral column, into the posterior mediastinum; hero it is crossed by 
the arch of the aorta in front of the fourth dorsal vertebra, and, inclining to the 
left of tho vertebral column, it is crossed, opposite tho fifth dorsal vertebra, by 
tho left bronchus, which passes in front of it, downward and outward. To its 
right, in this situation, is the vciia azygos major, which crosses the esophagus 
at the level of the interval hetween the fourth and fifth dorsal vortebne. To its 
left is the arch of the aorta and in front is the* pericardium. Below this level 
the esophagus again lies in the middle line, in front of the bodies of the dorsal 
vortebne; but at the level of the seventh dorsal vertebra it again leaves the 
middle line, inclining toward the left. In front of the eighth dorsal vertebra, 
and below the costal cartilage of the fourth rib, the esophagus crosses the an¬ 
terior surface of the aorta from right to left. It then inclines further to the 
left until it enters the esophageal opening of the diaphragm. Although it is to 
the left of tho middle line, ft is still separated from the bodies of the vertebras 
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by the aorta and vena azygos major. Its passage througli the diapliragin on 
a level with the tenth dorsal vortehra, S cm. Ix'hiud tho angle Ixstwcon tlie 
^[iphoid and the costal cartilage of the scvcntli rih. Within tho ahdoinon it 
passes slightly forward ami t«> the left tt> its transition into the stomach. 

OBJECTIVE EXAMINATION OF THE INTERIOR OF THE ESOPHAGUS 

Preliminary History Taking.— Ih'lure j)r(n‘('e(ling with any ohji*<*tive metinal 
of examining the eso|)hagns, it is desiralile to knuw the ]>atieht's history. Cer¬ 
tain facts in the history may he almost |)atliognoinonie of s|>eeilie eomlitions and 
will prove valnahle guides in ai)|)Iying an\ id' tlie ohjivtive means of examina¬ 
tion. 

Any direct cause for the patient's condition slnndd Ik« carefully im|nircd 
for. The po.ssihility that the j)aticnt has swallowed a foreign body which may 
have become lodged within the esopliagns is ol mnch importance. Of eipial 
significance is the knowledge that tlie |)atienl has, within a few weeks' time, 
8wallow(‘d a caustic alkali or acid. It, is not lnfrc(|nent for patients who have 
attempted suicide to conceal the fact that they lia\e |)re\ ionsly swallowed some 
corrosive poison. 

Of all the .symptoms id' esophageal disease, none exceeds dysphagia in im¬ 
portance. Tt is most desirable to know the time and character of the onset of 
dysphagia, whether it developed snddcniy or gradually, whether it remits or 
intermits, or is progressive. 

Xext in importance to the dxsphagia is regurgitation of food. 'I'he char¬ 
acter of the regurgitated llnid should he ascertained in ord(*r to discover any 
digestive changes, or whether it is returned in apjiroximatcly the same condi¬ 
tion in which it was swallowed. The (|nanlity of mnens in the vomitns must 
he estimated, and particularly it should he noted whether any hlood is present, 
d'lio frcipiency of the attacks of vomiting and whether Ihev are synchronous 
with any change in the contour of the patient's neck arc also signilicant facts. 

Preliminary Physical Examination. Ileiore undertaking the ohj<‘ctive (!X- 
aniination of the esophagus, it is essential to make a jihysicai e.xamination. 
Failure to recognize an intlanmiatory process within the esophagus itself or 
within the mediastinum, pleura, or jiericardiuni. or to ascertain tendencies to 
hcmopty.si8 or hemophilia, may lead to serious conseipicnces. The presence of 
a tuberculous focus within the lung, or any di.stnrhance of normal respiration 
or of valvular lesions within the heart—particularly cardiac lesions which 
could result in embolism—tin; height of the blood-jircssure, the condition of 
the arteries, ami the presence or absence of anenrysm are eipiully important 
and should be aseertained before a direct examination of tho csophagns is 
undertaken. While esophagoscopv may not be positivedy contra-indicated in 
any of these conditions, it is wiser in their prcscnco not to undertake it unless 
it should be urgently indicated—as, for iiistuiicc, for the sake of removing a 
foreign body. 
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Unquestionably, esophagoscopy is the most important of .the methods of 
examining the esophagus—in fact, without it, an examination of the esophagus 
cannot bo considered complete. I']ven the information to be derived from a 
good bismuth radiograph is second in importance to the eaophagoscopic find¬ 
ings, as will be more fully referred to later on in this disenssion. Though 
tlio esophagoscopie findings arc both negatively and positively complete and 
absolute, certain other methods of examination cannot be passed over as 
useless. 

These are: (1) examination by sounding; (2) Straiiss’ method; (3) 
Rumpel’s method; (4) ^lixtor’s method and Plummer’s application of this 
method to divertienhe; (.'>) X-rays. 

Sounding. —For purposes of sounding the esophagus, cither olives of vari¬ 
ous sizes screwed on the ends of a flexible metal or whalchone stcnii, the silk- 
woven esophageal bougies, or the ordinary stomaeh tube may he used. 'Flic 
stomach tube is really the best instrument for sounding purposes. It is soft, 
incapahle of iiijiiriinj Ilia I’sojihaijus, and ii'itl (jivc all the iiiforinalion iviiich, 
it is nccessanj to asrarlaiii hi/ this method. 

With the patient in the sitting position and the surgeon standing and facing 
him, the end of the stomaeh tube is passed over the base of the tongue and into 
the csophagns. Its entrance into the esophagus is facilitated by reejuesting 
the patient to swallow. After tbe stomach tube has passed the entrance to the 
esophagus, its snbsecpient passage through the remainder of the esophagus is 
easily effected by merely pushing it further along and by requesting the patient 
to continue swallowing. In nervous patients or in patients with sensitive 
pharyngeal reflexes, a very great advantage is gained by swabbing tbe back of 
the tongue with a 10 per emit, solution of coeain. 

The passage of a stomaeh tube in tins manner will ileinonstrate tbe presence 
and exact location of a suspected stenosis. Its use forms a valuable preliminary 
procedure and is applicable to all esophageal lesions except acute inllammatory 
processes and foreign bodies. 

Straass’ Method.- --'Fbe diameter of the esophagus at any point in its course 
may bo determined by the Strauss method, or, better, by the modification sug¬ 
gested by IMuuuncr. Strauss fastens a rubber bag over the fenestrum of a 
stomach tube. This rubber bag is covered with a silk bag to prevent overdis¬ 
tention. Tim stomach tube is then passed into the esophagus, and the surgeon 
dotormines the degTce of distention of the rubber bag necessary to just fill the 
esophagus, thus ascertaining the diameter at any desired place. Plummer 
simply replaces the single silk bag of Strauss with silk bags of various sizes. 
Jn this way there is less dangyir of overdistendiug the esophagus. The diameter 
at any level will correspond to that of the silk bag which, when distended, fails 
to move freely up and down within the esophagus. 

Bampel’s Method.- l‘nmpcl has devised a method to mca.sure roughly both 
the capacity and diameter of the esophagus. lie ties a large thin rubber bag 
over the fenestrated tube. T1 |(b is then passed into the esophagus, and water is 
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allowed to flow into tlio rubber baj? imtil tlie eaojtha^ua ia tilled. Tlio rubber 
tube is tben passed into the stomaoli far eiiuui:1i to admit the lower fenestration, 
but not tho upper. As smui as this lias Ikh'u aceomidislied. water flows from 
the portion of the rubber b:i}r witbiu tbe I’Mijibaiiiis info tbat jH>rtion within tho 
stomueb. Ibo method prevents a coiitiisien oi tin- eavitv of a dilated esopliaj^ua 
with that of tho stomaeb a mistake wbieli lias lri'([ueiitlv iK'iuirred during tho 
oxnuiination of pittieuts sutferiiu; from dilated esophagi. .V di.sadvantago of 
the method is that it is ditiieidt to pass tlie fiibi' into flie stomaeb in thoao 
patients in whom its tise is mo.st desiralde. 

Kilter’s Method. Another metliod ot ascertaining flie diameter of stenosod 
portions of the esophagus is h_v jiassing a series of dith'reiit sized bougies upon 
a thread. Ibis is a valuable method, and niav also lu' iisi'd in the treatment of 
'benign stenosis, and it is one of the most eertain means of demonstrating tho 
presence of a (Itvcftlculiiiii of the esojiliagns. It also forms tbe safest method, 
exclusive of esophagoseojiv, ot entering the stomai'lis of patimils with dilatation 
of the csopliagiis. 

1* reqiiently, in these jiatieiifs, tin* lowest, jiortion of e.sophagiis is Isdow tho 
cardiac orifice, so that pocketing of the end of the sound, with disastrous results, 
may easily occur if tbe sound is not guided by means of the thread into tho 
cardiac orifice. Dunham first snggi'stcd jiassing bougies ujion a thread which 
hail been swallowed and dra.wn taut through a gastrostomy ojiening. Mixtor, 
however, found that the gastrostomy wa.s uniiecessarv ; that if a piece of thread 
G yards long was swallowed, snflicieut would jiass info the small intestino to 
make it possible to bold the thread faiit by its upper end and jiass a bougie tijnin 
it. ]]y this met,bod olives of increasing size screwed ujion a flexible Ht(*m may 
be passed safely tbrougb very tight strictures which may fhus be dilated. Tho 
method is applicable to the diagnosis of di\ertieula in tbe following manner: 
The threaded olive first enters the diverticulum. The tbreail is then jmlled 
taut, and by this means the olive is lifted out of tin- divi-rticiilum into tho 
esophagus. In conseiiuenei- of the gi-eater ease with which the olive enters tho 
diverticulum, it first descends until it meets tin- obstrnetion formed by tho bot¬ 
tom of the diverticnlum. Its further jirogress can only he accomplished by 
lifting it out of the diverticulum so that the olive, in order to jiass the full length 
of the esophagus, must first descend, then ascend, and finally descend again. 
Such a course is typical of the jiresenee of an esojihageal diverticulum. (Seo 

Fig. 1.) 

Bttntgen Bays. —The fifth method of examining the esophagus is by means 
of the Rdutgen rays. (For the discussion of the ajijilieation of.tho X-rays to 
esophageal lesions sec Vol. IN', Chapter III.) 

It ia generally recognized that a good radiograph of an esophagus, tho inner 
wall of which is coated with a suspension of bismuth, furnishes information of 
the first degree of importance. It is uiujucstionnbly the best method of demon¬ 
strating diverticula. In the ease of a new growth it furnishes positive infonna- 
tion regarding its presence and hK-ation. It detfgTnincs the degree of dilatation 
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of the esophagus, and is an absolute method of diagnosticating the presence of 
foreign bodies. 

In regard to new growths and stenosis of the esophagus, however, radio¬ 
graphs have at times been misleadiiig. Tlie accompanying radiograph of a 
patient with a benign stenosis of the lower extremity of the esophagus illustrates 
how easily confusion may arise if entire dependence is placed upon a radio¬ 
graph. From the radiograph which is reproduced in Figure.2, one of the most 
expert radiographers in New York gained the impression that a stenosis ex¬ 
isted high up in the esophagus. As a matter of fact, the patient’s only lesion 



Flo. 1 . —Manner in Which a Threaded Olive ib Lifted Out of the Diverticular Sac bv the 

Previously Swallowed Stuino. 


was a benign stenosis of the lower extremity of the esojdiagus. The writer’s 
experience justifies the view that it is not desirable to place entire reliance upon 
the X-ray examination, even though no examination of the esophagus at the 
present time can be complete without one. 

Dr. A. C. Crump recently devised a very ingenious and valuable method of 
examining the csQphagns in connection with the X-rays. lie has been kind 
enpugh to describe the procedure as follows: 


THE USE OF SXUSAOE SKIN IN THE DIAONOSIS AND TREATMENT OP ESOPIIAOEXL STRICTURE 

“Preparation. —Sausnito skins aro obtained from the slnuphter bouse in the cleaned 
and prepared state, ns used for packing sausage, under the trade name of 'casings.’ 
They can be obtained in vurious sizes and degrees of toughness. The skins are placed 
in jars and thoroughly suited with dry tabic salt, to preserve them. To prepare them 
for use, lengths of about GO mm. are cut from the prepared skins and placed in luke¬ 
warm water, to soften. They ar% then washed thoroughly, inside and out, in running 
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water. Next, the skins are placed in n solution of Vii per cent, formalin and ten per 
cent, glycerin, to harden, for fifteen ininutt's, then rewiisho<l. If they remain in 
the solution too long, they will lose their tone. 

“One end is next close^l with a pair of artery elaiiips, and (he opposite end is run 
over a funnel. Water is allowed to run in from the tap to lest out tlie skin for even¬ 
ness and to sec if there are any holes. A Itetter ineinhrane is inade hy invagiiiating tho 

skin and stretching it on a- 

form, so as to preserve an 
even ealil)er throughout. Any 
ailherent inneosa should he 
scraped off while the skin is 
wet. The skin is then al¬ 
lowed to dry, and removed 
from the form. It will keej) 
indefinitely. 

“When it is desireil to use 
the skin, it is i)lnecd in luko- 
warni water, to soften. One 
end is then tied with silk 
(loss, the floss being wrapped 
arunnd several times. A long 
bag is thus formed, and eon- 
iieetion is e.stahlished with the 
irrigator by tying the open 
end to n small tube. 

“In tho eollai)sed state, 
the bag is only a .string. Be¬ 
fore giving this to the patient, 
it is best to cocainize the 
pharyn.\ atid esopliagus in or¬ 
der to prevent retching and 
coughing. The [latient’s stom¬ 
ach should also bo empty. 

Cocainizing, however, is not 
alwa.ys necessary, e.vcciit in rm. i!--H muoohai'h khom a Paiikst with Ck athktal 

♦ ' O'l .■ . STKNOSIS at THE ('AIO)IAC ('ONSI mi-l lt,N OK TIIK KsfieHAOIr*. 

ine treatment. the patient ti i ■ i ■ . in 

,, , 1 t 111 I III’ r.Tcliii(frii|ili list to till' (lainiiDMs Ilf cHiiiTT of the iimIUlo 

swallows tho skin with tho aid nf the iHciiihiiKUs. 

of a little water. If the stric¬ 




ture 18 not a difficult one to pass with a small bougie, time iiiiiy he savtsl hy running 
the skin over a No. 10 French roiitnl-cndcd silk bougie, then passing Isilli together, 
withdrawing the bougie when the skin is in place. It is surfirising how easily a 
patient with the smallest stricture can swallow one of these skins, and how readily 
it will untwist itself on being filled. 

“For X-ray Work.—A fter the skin has passed the stenosis, a thick bismuth mix¬ 
ture is allowed to How in from an irrigator holding 200<■. c. ,\fler the bismuth mixturo 
has reached the lower end of the sack, tlie skin should he withdrawn slightly for the 


purpose of untwisting any kinks that may have formed. The filling and pulling should 
be continued until the akin is filled to the level of the pharynx. The irrigator is then 
removed and the rubber tube is clamixsl. The patient is tln ii given a couide of table¬ 
spoonfuls of bismuth to swallow oiit-iidc of tbe skin—a teaspounful at a time. This is 
to fill any irregularities or pockets that the bag does not outline. Tho patient is then 
ready for screen or plate examination. (Sfi- Fig. 3 .) This nietliod will give tho extent 
of esophageal involvement, distal as well ns proximal, to the stricture. 











































426 ESOPHAGOSCOPY AND GASTROSCOPY 

« 

“There mny be some difficulty in removing the hag in the smaller strictures, but 
this need not occasion alarm. The patient is placed face downward over the edge of 
the table, and gentle but firm traction is made on the skin, pulling by the tube and 
holding it over souk.’ vessel. It is of the greatest iinportaiice to |)roci’cd slowly and 
carefully. Naturally, with a small stricture, it will take a few minutes for the thick 

bisnuitb to pass the opening. 
It is wise to inform the pa¬ 
tient beforehand in regard to 
this. 

“Trk.vtment. —For this 
purpose, the thicker and 
tougher skins should be used. 
The connecting tube at the 
mouth end should bo large 
enough to admit whatever in¬ 
strument is to be used. About 
(10 e. c. of a bismuth-glyireriu 
mi.xture, diluted with water 
to the consisteue.y of molasses, 
is i)our( (l in through this tube. 
The weight of the mi.xture 
will draw the walls of the skin 
taut. This niauipuhition will 
enable tlu' hag to direct any 
instrument to the center of 
the stenosed area more aecu- 
rat<‘l.v than a silk thread. It 
is hardl.v possible to run the 
till of the instrument into 
poeki'ts. I'lie time of iiassage 
of the bougie is a matter of 
onl.v a few minutes. Traga- 
eanth and Irish moss, when 
made np to the consistency of 
thick' molasses and flavored, 
is the best lubrii-ant. I'lir retrograih' dilatation, remove the connecting tube from 
the skin, after running in the 00 c. c. of thick glycerin-bismuth mixture, and 
tic np the end with silk tape, the ends of which are left long. A urethral silk 
catheter of IS to 20 Kreiich. with tip cut off and smoothed, is then passed over 
tho tape' and skin to the site of the stricture. The ta|>c is then pulled tight while 
the catheter is held in place, so as to balloon the lower end of the skin. Stead.V 
traction is then given the catheter and tape, care being taken at the same time iiot to 
exert too imieli force. Thi' skin, however, will act as a safct.v valve, and will break 
if too much force is a|iphed. The pressure can be varied by manipulating the tape 
and catheter. 

“The skins may also be used with tho esophagoseope and mechanical dilators, tho 
slippery nature of the skins allowing the instruments to be more easily passed within 
them, thus limiting the amount of trauma to the esophageal mucosa. Inasmuch as the 
skins are obtainable in aii.v eommunit.v, they render possible the performanco of vari¬ 
ous procedures, including retrograde dilatation, which would otherwise require an 
elaborate s»‘t of instruments and a technic which is not possessi’d by the general 
practitioner." 
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ESOPHAQOSCOPY 

Tlic nlM)\c nictliixls ol i“X;iiniii:U imi liaxr lu'i'ii iiii'iitiniu'il for tlio 8nko of 
completeness. It is tlie cliiel piiijxise nl tlir proM'iil cliapter to coii.^iiler tlio 
direct visual e.xaiiiiiiatioii of the esopliami-^ aii<l ^tollla(■ll. 

A brief revi(*\v, liowevt-i', ol llic In-'loo ol oojihaeoscopv and pistroscopv 
should properlv precede tlie I’on-ideratioii ol ilie prc'eiit-dav iiu'tliods and their 
results because siieb a refereii<-e will be-t .lciiioii>trale llu' de\elopnient of tho 
present tvpes of instnunents and the lea-oiir. wh\ eerlain iih'as eoneerninii fho 
construction ot instmiinait'' for ('xaiiiiiiiiiii the e.'ophaens and stomach, which 
arc continuallv beinj; revived, should In' forcM'r discarded. 

History* All endosoony dale^ hack to Pliilli|t who ran [iroporly he eatli'il 

the fiitla'r of *‘iiilo'.(*op\'. irrc'.in'ol i\'e ol the reaioii iii the hody to whii'h il is app 1 ie< 1 . 
In 1 , he jMihlisiiod his work' “Iter l.iehlh iter oiler Ileseiiri'ihiiiitr eiiier einfiietien 

Vorriehltintr and Hirer Aiiwiiiduiifr /nr erleinlit uiiy iiiiiereii llohleii mid Zwisi'lieii- 
raiiiae des libeiideti aiiiiiialseheii h'orper It was tin proinidiiat ion td a new idea in 
inedn'iiie, and ojieiied up a new lield lor diai^iiosi'K of ilisease In inaiiv respects il Inis 

amply fulfilled the ..lalion which lio//ini eiilertaineil at that llnii' for his diseover.v. 

T.iki' many new diseo\cries, i| was not latorahK reeeiied dnrina' f{o//anr,s life and he 
himself did litth* with it. It was at le.ist .'at \e.irs later hefore an\ new atleiiipts wi'ro 
made to nlili/e Mos'/ini's idea. The atti inpts which weii' then inaile were iinderliiken 
b.v men devofintj themselves e.xehisively to various hranelies of inedieiiie, alTeetions of 
the bladder, reelnin. etc., each eiideavorint; In perfect i iiilosi-opy for his own lield of 
work. 

Manuel Ciareia, in Is.'iti. made the first attempt to apply eiidoseopy to the esoplni- 
Rlis. lie barely saw the entrance to the e'opha|!ns. He was fidlowed in IStitl h.v 
Voltolitii and Semeleiler, neither ol whom w.is more snis-essfiil Tlie hitter reeoffiiiztsl 
the slit-like I'baraefer of the eiitr.inee to the esoplnuns, and attempted to spread it by 
insertint; foree|is which sejiarafed l.ili rall.v, thus t ransforniiop the oritiee of the esophil- 
jrtis into an o]ieiiino resemhliiif; the lipoire s 

Ilevall, of iMipland, in Islls, redlv const rneted the tirst esophaposeope. It con¬ 
sisted of a straij^ht Inhe, I in. ioiii;, liltid with a mirror at tlw nppi'r end, hy iiiemis 
of which the lifrhl was relleeted throii”h the Inhe. When in position, the Inhe was 
supported with a handle, the 2 fork-liki- divisions of wlinli supported the inslrmiieiit 
on either side of its n])]ier end. He soon mollified his iiistrnmeiit to consist of I rods 
jointed tonether at eipiidistaiit points aronml the iiist 11111010. so that the imieoiis 
memhrnne of all that portion of the esophap'iis into vvlio h the instrniiient was inserted 
could be examined at oiiee. Two years later, Woldeiihnri;. a|ipareiitl,v without the 
knowledpe of llevan’s instrimieiil. const rneted a ver\ similar oni'. \Voldenhur(f’s 
esophaRoseope was 14 cm. Ioiik and 7 mm. in diameter. Hi- also eonstrueted a lonticr 
tube capable of hein>; tnissed tliroiieli the first one. 'I'lic' illnmimition, as in TIevan’s 
instrument, was obtained by means of a hiryiitroseoiae mirror phn'ed at the top of the 
instrument. With his instrument. WoIdeiihnr>r iliiitrnosed a pressure divertieulum. 

Stoerk atti'inpted to use the Woldiaihiirjc instrtiment. hiil soon eorielnde<l that it 
was too uueomfortahle a procedure for both patient and snrpeoii In order to overcome 
this diffleulty, which chiefly eoneerned the introdiietion of the iiistriiiiierit, he at¬ 
tempted to develop the idea of a Ilexihle lube which eonid he introduced in a curved 
condition. The idea was not oritrinal with him, but was snoL'csIed by a tracheoscope 
published in by Durham. Stoerk constructed an 11 <an tube which was manipu- 
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lated by a forked handle, like.the Woldenburg esopbagoscopa It could be introduced 
in a flexible condition and then tranafonncd into a rigid tube by rotating it through 
an arc of 90°. Tho illumination was obtained by a laryngoscopic mirror. The in¬ 
strument was covered by a rubber tube for tho sake of protecting the mucous mem¬ 
brane. It had the modest external diameter of 20 mm., wjth a. lumen of 13 mm. At 
the time that Stoerk published a dcseription of this instrument, he considered that it 
met the ro<iuircmont8 in an ideal manner. Nevertheless, he later constructed another 
instrument of greater length, in which he relinquished the principle of a flexible instru¬ 
ment for one which was composed of 3 parts and which could .be telescopically length¬ 
ened out from 8 to 20 cm. I'inally, in order to see the cardia, he gave up this 
last idea and adopted the simple straight tube, which he introduced with the aid of an 
obturator. Considering, however, that the introduction of this instrument caused too 
great discomfort, ho constructed a final instrument of sufficient length to reach the 
cardia, but with a flexible distal portion which could be converted into a rigid tube by 
rotating it aboiit 180°. Stoerk extracted many foreign bodies from the esophagus 
and diagnosed a number of benign and malignant strictures of the esophagus. He 
used his instrument throughout his whole life, and gave many demonstrations. 
Nevertheless, he was unable to make the procedure popular, a fact which ho deeply 
regretted. He, however, rendered a definite service, for which his name deserves one of 
tho first places in the history of esophagoseopy. Ho was really the first man to make 
systeinatic use of this method of examinatiou. 

About the same period, Kussiuaul practiced esophagoseopy. He imported through 
his assistant (Hoiisell) the Hesormeaux lamp from Paris. While practicing upon a 
sword swallower whom he met by chance in Freiburg, he learned the use of long 
straight tiibes. lie was the first to diagnose cancer of the cardia. He used 47 cm. 
tubes, one oval and another round. The diameter of the latter was 13 inm. From the 
examination of many patients, Kussmaul eoneludcd that a tube 13 mm. in diameter 
could be passed upon all normal individuals. 

In 1881 came the epoch-making work of von Mikulicz, “Ueber Gastrostomic und 
OesophagoBcoine.” This work represented 1 year’s experimeutiug upon the cadaver 
and a considerable clinical experience. It at last placed esophagoseopy upon a firm 
basis and introduced th(> modern technic and conclusions concerning this method of 
' examination. Von Mikulicz demoustrated that a rigid tube could be passed to the 
stomach on every iiidividual who was not deformed. He concluded that only straight 
tubes and direct illumination should be depended upon for the futiire, and denioii- 
strnted tho futility of using flexible tubes. Subsequent experience has abundantly 
supported these eonclusions. 

Von Mikulicz’s esophagoscope consisted of a single straight rigid tiibe, 12 to 13 
mm. in diameter. It was introduced with an obturator, after the removal of which 
the observation tube was inserted. The latter carried a small tube inclosing a platinum 
wire, the. end of which formed a loop which was covered by a window and which fur¬ 
nished the illumination. Around the wire was space for a stream of water which kept 
tho surrounding parts of tho instrument cool. 

In his first publication he described accurately the appearance of the normal esoph¬ 
agus. His descriptions of the clear-cut appearances of pathological conditions 
.within the esophagus—2 cases of carcinoma, 1 case of compression of the esophagus, 
2 cases of cicatricial stenosis, and 2 cases of foreign bodies, 1 of a tear of the mucosa, 
and 2 of ulcer—at once revealed the possibilities of esophagoseopy, and raised this 
method of examination from a position of doubtful usefulness to one of unquestioned 
value. 

In 1882, von Mikulicz reported to the Surgical Congress the findings in 60 to 60 
cases of esophageal lesions. Among these were 6 or 7 cases of diffuse dilatation of 
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the esophagus. (At that time the literature roiitaine<l only 20 reixirted eases.) He 
used morphiii naivosis and placinl the patient in the lateral iMiaition. 

After his removal to Krakau, von Mikiiliez's time het'ame so owupietl that he re¬ 
ported little further on esophaitoseopy. and it was not until (iuttsteiii published his 
“Technik und Klinik der th^ipliamisiMpie,’’ in lltOl, that any further information of 
the subsequent historj’ of esophapiseopy was available frmn the von Mikulier. tlliiiie. 

In 1887, von llaeker of the Hillnith t'linie heeanie diH'ply intereste<l in i>ao- 
phagoscopy, and 2 years after his first e.xpeninents he was able to review the n>snlta of 
a eonsi<leroble nuiidier of eases. In 18!1S he reporte.! the r»'ino\al of 27 fon-ign Itodiea 
and dcclnri'U that an internal esophagotoniy had tiot been neix-ssary at the Hillroth 
Clinie since he had leariu'tl the use of the isophtigtisetijie. 11,* nsixl the rigiil straight 
tube and an obturator for introdnetion, but introdneed proximal illnniiiiation by the 
panelectroseoiie, inaniifaetnrtxl for him by U*iter. With the means at that time avail-’ 
able for distal illumination, this was a great improxemeiit. Yon llaiker also addl'd 
the important innovation of coeainizing the phar.xii.x iiisteiul of employing inorpliiii 
and chloroform narcosis. 

Kosenheiin—almost contcniiKiraneously with von llaeker -worki'il out a very sim¬ 
ilar instrurnentariuin and tcelmie for csophagoseopy. lb* introdiieisl the use of the 
solid rubber obturator and the Casper paneleetroseo])e. lie pnldisheil a ismsiderable 
number of clinical e.xix'ricnccs which served to establish more firmly the reputation of 
osophagoseop.v. 

Kirstciii introduced at this time the head light which bears his name and xvhich 
further simplified i*sophagoscopy. lie also contributcil to the clinical knowledge of 
esophagoscopy by several luiblieatioiis. 

In 1897, Kclliiig of Dresden attempted to use a llc.xildc tube which conhl he trans- 
formcil into a rigid tube after introduction, 'riiongh he made importnnt elinieiil con¬ 
tributions, his instrument was not a success, in some cases its intriMiuction xvas even 
more difficult than that of the straight tube. 

Einhorn was the first to use a distal cold lamp, and Schreiher added an auxiliary 
suction tube for cleansing puriioscs. 

In 190t‘5-4, (jluekmann described a very complicated (‘Sojihagosi'ope in which provi¬ 
sion was made for water dilatation of fin* lower end of the esophagus and for its ex¬ 
amination by a system of lenses, the surfai*e of the objective being ki*pt clean by irri¬ 
gation. This attemi>t is mentioned only for the sake of comidetcncss. 

It is hardly Jiw'cs.sary to state that, aside from the numerous iiiconvcnienees and 
frciiuent disappointments which are always assoeiated with complieated instriimenls, 
their use is rendered suiierlluous because all the, requin'iuciits are so amply met by the 
straight csoiihagoseojies. Practically all work of an.v importance in the develbpnient 
of csophagoseopy has been aeeomplishcd with the straight lube. It is, however, desir¬ 
able to bear in mind the experience of these earlier experinieiilcrs, siiii-e every now and 
then one sees cropping out in the literature deseriptions of new instruineiits which 
represent some variations of these idilcr di-^carded ixrincipics. This statement particu¬ 
larly applies to the attempts to get away from the straight lube by the use of some 
flexible or angulated instrument. I'lexihle and anguhitcd iiistrumentH have bix'ti triixl 
out and found not so satisfactory or successful ns the straight l•HophHgoHcop(w. 

There is a consensus of opinion regarding the superiority of the straight instru¬ 
ments among those who have done the bi*st clinical work with the C8ophagosco|>c. Von 
Hacker, Rosenheim, ivirstoin, Killian, tlottstein, Kraus, Starek, Scncert, (iuiscz. Jack- 
son, Plummer, Lcrche, Hill, and many others who could he mentioned, believe that 
the original conclusion of von Mikulicz is indisputable, i. e. that the single straight 
esophagoscope, for both the surgiun and the patient, best fulfills the indications of 
esophagoscopy. This is the instrument which today is used universally. Many work- 
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ere have maclo their own individual variations, but in general the type of instrument 
designcj by von Alikuliez is the one which is used to-day by all who are doing active 
esophagoscopic work. 

Types of Instruments. —Considerable dilferenee of opinion still exists regarding 
the relative advantages of proximal or distal illumination. Chevalier Jackson has been 
responsible for demonstrating the superior value of distal illumination. Although 1 
Leliove that distal illumination is superior, this belief is not universally shared. 

Proximal illumination is still very widely used in this country as well ns abroad. 
1 believe with Dr. Jackson that it will be used less and less. The improvements in the 
manufaeture of small electrical lamps hav(' nnulc possible an entirely practical and 
very efficient form of tlistal illuinination. Tin' heate<l platimim tilamcnt with the cur¬ 
rent of water for cooling purposes is no longer necessary. Dulbs of bead-like size are 
now inaiinfactured which ])osscss brilliant illuminating power and yet do not become 
hot. The conducting win's ctin hi' incloscil in such a manii<‘r that they will occupy 
little space. The improvements in the manufacture of tho.se lami)s have opened up a 
new chapter in esophagoscopy. 

The only disailvaiitage of distal illumination, namely, the diminution in the size 
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of the lumen of the esoj)hagoscope, has heen so far diminished that it need no longer he 
eonsidiTcd. On the other hand, distal illumination gives the very groat advantage of 
bringing the light elose to the ari'a to he examined. Its rays are not fd)scured during 
instrumentation in the manner that i)arallel rays from the proximal end of the tube 
are dimmed. In proximal illumination, the rays must he ])Viijeeted from a head light, 
as the Kirstein light, or from an electroscope. Wlien projected from a head light, 
much ineonvenience is eansed by tin' Jiccessity for kei'ping the parallel rays in exact 
line with tlu' direction of the tube. In fact, Starck advised that the csuphagoscope 
and head light should he united in ordi'r to prevent deviation of the rays of light when 
the rays are i)rojected from an electroscope'. The electroscope itsi'lf interferes in sonic 
degree! vvith the instrunu'ntatieen threeugh the ese)[)hage)se'e)pe'. 

Te) theise' jirefe'rring preiximal illuminatie)n, the' write'r re'e'eamne'iiels the' e'lectro- 
seeepe eif Dr. Nathan (Ire'e'U, wliie'h is eine' e)f the' nieist se'rviea'ahh' ye't eh'vise'el. 

The' ae'e'e)mpanying illustratie!n pie-tnre's the' instruna’uts of some' of the varieius 
authors name'd. That e)f Dr. Jae-kson is most extensive'ly use'el in this country. 

Figure J reprcHcnts my e'seejduigexscopc. It dill'ers frenn the tlackaeni instru¬ 
ment in the eliiuiuiitiem ed’ the lateral tubes tor purj)e).s('s e>f carrying tlie lamp 
and permitting aspiratie)n. .\t the distal e'lul of the instrument is a small 
recess in the outer wall eif the tithe iiitei whie'h the lamp falls when introduced 
into the sheath. The lamp is attached to a separate tube of extreme thinness 
by menus of a tongue-like spring. When this inside tube is introduced within 
tlio outer shi'ath, the tenigui' springs the lamp iiitei the recess. It is thus not only 
hidden entirely frotu the eye of the observer, hut does not obstruct the luiuon 
of the tube. The sheath of the tube to Which the lamp is attached is so thin 
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thfit it reduces the luiiicii of the cxlcrnnl sIumiIi 1>v loss tiuiii ' iiiiii., iiii uiiioiiiit 
insiitticiont to inuko aiiv iimtcriiil ililhMciui' i„ ilio ..Iworvor, 

liio pro\ isioii iiiiiilc lor lU'i'oimnoilai in” ilic lainji in a small i'intss at tlie 
distal cud of tlic iiistnimcnt laniliU's iino Id hm' a |>orU*i*tl\' roniid sluailh ft>r 
practically the lull h'lmlli ol ilm i so|)lia” 0 'i o|i(', a tcalnrc wliicli I consider 
an ad\aiitafiO. It may he ari;\ie(l that ilu- loi-aiion in wliieli it is ('speeiallv 
dc'sirablo to inaintaiu a small tlianieitM’ in an i‘'' 0 |iliaL'o>oo|H‘ is at the portnm 
passing tliloniih the ceiNieal <'>o|)haan> aiitl that Imre oiiK th<‘ antt*roposterior 
diameter is iinpoitant, yet wlmn a lull set ot lerth i** jo'esent it is h'ss dillimilt 
to pass the instinnu'iit at the side ol the nionih and in this situation it is the 
opposite diameti*! the tiansxerse in whmh it is desiiahle to eettiiomi/e spaee, 
t)u this aei’oiint, a loiiiid iiistriiiiient is the nio'^i '-ori icoahle. *1 he ohtiirator is 
not inserted within the inslrnnieiit at the hirinniii” ol' the introdnetion. After 
the ojieiiili” of the esojihaiins is located hy the e\c, it is occasion.illv useful to 
overeome the resistance to the entrance of the c-niiliaeii- h\ iias^iii” the ohtnralor 
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throtii>h the entrance ol the eso|iha”iis and limn to withdraw the ohinriitor. 
i his proeediire soiiietinms lacilitatcs iia-siiia the iii't i niimiit lliioiiah the month 
of the esophiifiiis and does not intcrlcrc with the c\aniiiial ion of the entire 
length of the eanal. 

d he addition to an eso|ilia”osco|ie of an auxiliary Inhe for aspirating' jmr- 
poses is snperlliioiis, and, llierclorc, is oh|cct lonahic lici-aiisc nl tlm extra spiu'e 
which it oeeii])ies. It Is much lielter to aspirate the lliiid contents of the esojih- 
iii'iis hy a separate tiihe passed willnii the i list riinieni eaili lime that as|)iriilion 
liecomes necessary. Such a tnhc can he coioicclcd h\ a small rnhher ]iip<' to a 
hottle in series with a water siiclion pniii|i sm'eued to a lancet. 'I'lie |iressiire in 
the hottle may' he ret;iilated to an\ diurce desiicd hy the rate at which the 
water is allowed to rim. Within tlm csophaiiiis of an imlividiial properly jir<!- 
pared for examination rejicated a'pirations are iinimi-c~saiy. Afti'r wrtlidraw- 
ing the secretions, once or twjcc. tlm hinien reniaiiis empty. It is hetti'r to 
withdraw the secretions throii;ih a larue tiihe than tlirmiLdi the siiiall eollatenil 
tubes ineorporateil in the' instruments of the other type, as thus the secretions 
can be withdrawn (jnickly and the more solid or visi-id portions will not clotJ the 
aspirating tube. When the stoimmh of a jiatient who has fasteil for 21 hours- - 
or at least overnipht—is cleansed t’nis, it will remain free from fluid. 

Figure Ti repre.scnts the t’orceps which may he used for the removal of 
foreign bodies or bits of tisane f"r mieroseopical exaniinalion. The ends occupy 
very little space and yet possc's a wide aiiule of rotation, so that it is easy for 
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ttiAm to eecure a very firm bite upon alSy object which it is desired to catch 
between them. 

» Thfe outside diameter of the sheath of my esophagoscope measures 11 mm. 
and the instrument is 18 inches (45 cm.) long. Another size is 9 mm. in 
diameter and 12 inches (30 cm.) long. A third is 7 mm. in digmeter and 
15l^ inches (38 cm.) long. These 3 sizes are needed for the various exami¬ 
nations which may be required. The outer surface of the esophagoscope should 
be as smooth as possible and should be marked with fine lines at centimeter 
intervals, each mark indicating the distance from the aboral end of the tube. 
The inner surface of an esophagoscope should not be polished but roughened 
in a manner which will scatter the rays of light and prevent them from being 
reflected into the eye. It does not seem possible to attain a permanent blacken¬ 
ing of the inside surface of the instrument. 

In the description of the various types of instruments which have been 
used for esophagoscopy, mention has not yet been made of an instrument which 
has been perfected recently by Dr. Lewisohn. In this instrument several old 
ideas are combined so ingeniously that it would bo most ungenerous to take 
issue with Dr. Lewisohn’s claim that he has originated a new principle in 
esophagoscopy. 

It is right-angled and may telescopically bo lengthened out after its intro¬ 
duction into the pharynx. The object of the instrument is to enable the oper¬ 
ator to view the whole of the esophagus without extending the patient’s head. 
The mechanism is obviously complicated. The esophagus is viewed indirectly 
through a prism, and all instrumentation must bo done ai^und a comer. The 
■ istmment is thus adapted chiefly for diagnostic purposes. Dr. Lewisohn con- 
jmplates perfecting his instrument so that foreign bodies and bits of tissue 
3 r microscopical examination can bo removed through it. If he succeeds in so 
oing, and if, after further use of his instrument, he is able to introduce it with 
3 BS discomfort and to examine and perform the various manipulations within 
he esophagus with the same speed and facility with which they can bo accom- 
ilishod through the straight tul)e, ho will have made an advance in esophagos- 
lopy. However, the experience of von Mikulicz, namely, that the straight 
ube’ean bo introduced with little discomfort in the normal individual and 
hat the various manipulations through it are simple, is universally confirmed 
)y all who have acquired skill in esophagoscopy and gastroscopy. Very strong 
reasons must exist, therefore, before it will be replaced by even such a type of 
.nstrumeut as Dr. Lewisohn has devised. 

Thk Technic of Ebophaooscopic Examination 

Preparation of the Patient. —It is assumed that a detailed history has been 
taken, ^at a physical examination has been made, and that all contra-indi¬ 
cations to the procedure have been excluded. 

The mouth of the patient should be examined and cleaned. If there is time 
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b^ora the operation, any hopelessly decayed teeth should bo removed, and other 
diaeased teeth should be properly tilled. It is absolutely essential that the atom* 
aoh and esophagiis shall be empty. No foixl should be taken for at least 19 
hours before the time of the examination. In sixvial cases f(X)d must be with* 
held for a longer period. 

Anesthesia. It is not necessary to give <>t>iu riil anesthesia for an esoplingo* 
scopic examination in the average'patient. As lias lioi'n said, one neeustoined 
to making these examinations can pass the tula? in the uoriual iiulividnal with 
only trivial discomfort to the patient. The ailiiiinistration of a general anos* 
thetic may be needed in certain deformed individuals and in nervoiis patients. 

I believe that when general anesthesia is indieated, intratracheal insulHation is 
the method of choice, lor praetieally all eases reliance should Iw placed eu* 
tirely upon luorphin and a local application of ctM'ain. Morphin should bo 
given in a liberal dose, us much as Yu gr. comhined with atropin to many pa¬ 
tients. It should bo injected hypodermically I hour before the esophagoscopic 
examination. Immediately prccciliiig the examination, tlu' posterior surface of 
the tongue, tonsils, and pharynx shotdd lie tonche<l with a 10 per cent, solution 
of cocain. A second swab of cotton, securely fastened upon the end of tlio ap¬ 
plicator, should be pushed down into the esophagus at least as far ns the cricoid 
cartilage; and a third swab, if possible, through the cervical constriction at the 
entrance of the esophagus. 

Position of the Patient.—The patient shonhl then he placed in the position 
in which it is chosen^o make the exainination. Ksophagoscopists differ as to 
the best position. A few selwt the sitting position. In the experience of the 
majority, including myself, the sitting jxisition is not nearly so convenient, 
safe, or comfortable for the patient. A nund)er of examiners--von .Mikulicz, 
Gottstein, Rosenheim, Kclling, I’cizeiisteiii, llanner, .lackson—use the lateral 
position. Von Ilackcr has been in the habit of introducing the tul)c in tho 
sitting position and then placing the patient either on the back or the side, lie 
particularly states that patients who have occiipied both the lateral and the 
dorsal position prefer the latter. Tim majority of workers pn-fer tho <b)rBnl 
position. Starck has used lM)th posili(ms, according to what be believes to bo 
special indications for the one or the other. I also have used Ixith positions, 
but prefer the dorsal position. In the lateral position the patient constantly 
presses bis shoulders backward. In the dorsal position all patients arc much 
more comfortable, it is far easier for them to remain (piict throughout tho ex¬ 
amination, and there is no tendency toward displacement of the shoulders. 

. A number of workers have advised so adjusting the table that tho head is 
lower than the feet, in order to prevent fluid from gravitating to tho lower por¬ 
tion of the esophagus during the examination. I am convinced that better 
results are obtained if the tabic is so inclined that the contents of the esophagus 
'will gravitate toward the stomach. After tho fluid once has been aspirated, 
sufficient will not collect during the remainder of the examination to annoy the 
examiner. The patient's comfort is greatly contributed to by preventing tho 
S9B 
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fluid'from flowing out of the mouth and throuf^ the nose, aa it invanably does 
when the oral end of the esophagus is lower than the ahoral end. Moreover, in 
the dependent position of the upper extremity of the esophagus the congestion 
in the head is greater and far mote disagreeable than when the head is higher. 
When the head of the table is raised to permit of the proper inclination of the 
^phagus, it is important to provide against the patient slipping toward the 
foot of the table. The knees of the patient should be flexed, in order to relax 
the abdomen. Many devices have been contrived to hold the head. It would 
be useful if some rest could be made to hold the head and at the same time per¬ 
mit a change of position. A head-rest is more conducive to relaxation than the 
support afforded by the hands of an assistant, but no head rest has yet been 
devised that permits of the rapid and intelligent changes in the position of the 
head which can be accomplished by the hands of an assistant. 

The Assistant.—The assistant who holds the patient’s head is a most, im¬ 
portant factor in the examination, lie should be trained to respond to the 
signals of the operator. The position known as the Boyce position, described 
by Dr. Boyce, is the most useful position for the assistant. It is substantially 
the one used by me. The assistant should take his position at the right of the 
patient, facing him. The assistant’s riglit arm should pass behind the patient’s 
neck and rest, if possible, upon a support attached to the table to the left of the 
patient. This arm will then form a support for the patient of a far more stable 
character than when the head rests in the free hands of an assistant. The pa¬ 
tient appreciates the stable character of this method of support and will trust 
himself to tho assistant with more confidence and groato^rclaxation. The left 
hand of the assistant should be phaced upon the patient’s forehead. In this 
position the correct amount of extension and rotation of the head can be secured. 

The operator takes his place to the left, facing the patient. IIis instru¬ 
ments should be placed upon a table within easy‘reach, and to his right. A sec¬ 
ond assistant is required to hold the suction tube, to hand it to the operator, and 
take it from him when necessary. The relative positions of the surgeon, assist¬ 
ants and patient, with the various degrees of insertion of the gastroscope, arc 
illustrated in Figure G. 

Introduction of the Esophagoscope.—The operator is now ready to pass tlie 
esophagoscope. Holding tho instrument by its oral extremity with tho right 
hand, and inserting the thumb and index finger of the left hand into the pa¬ 
tient’s mouth and with them spreading his lips, the ahoral end of the esophago- 
scope is passed over the tongue and follows the pharyngeal wall downward until 
tho epiglottis is recognized. In individnals with a full set of teeth, tho shaft of 
the instrument should occupy the space between tho lateral teeth of tho upper 
and lower jaws. If a number of teeth arc absent, it is advantageous to pass 
the instrument through such defects. When all tho teeth are absent, the passage 
of an esophagoscope is facilitated, and any portion of the mouth may be occu¬ 
pied by tho shaft. In normal individuals with a full set of teeth, an esophago- 
Bcope may be passed between tho incisors, but more space is gained by passing 



EX4ilINATI0N OF INTERIOR OF ESOPHAGUS 486 



Ro. 6 .—Rblativk Positions of Patient, Ahhibtants, and Sukoeon IIurino the Insertion or ti 

ISbopbacohcupk or Gastboscope. 

it to the side of the incisor teeth between the molars and bicuspids of the upper 
and lower jaws. The advantajre of passing an instniment at the side is so 
great that it constitutes one reason for using an instniment which is round on 
cross-section. 



436 ESOPHAOOSC0PY AND GASTROSCOPY 

During the introduction of the esophagoscopc every centimeter of the dis¬ 
tance traversed by the aboral end should be viewed by the surgeon. When the 
epiglottis is recognized, the instrument should'be passed behind and to the right. 
The arytenoid cartilages come into view as the epiglottis is passed. Behind the 
arytenoids, which are passed to the side, the entrance to tlic esophagus will be 
recognized. With the head extended, the entrance to the esophagus is much com¬ 
pressed by the anterior group of sternolaryngeal muscles and has been described 
as slit-like. Nevertheless, through the esophagoscopc it always appears circu¬ 
lar and contracted about a central point or dimple which represents the lumen of 
the canal (Pig. 0). Varying numbers of furrows pass from the periphery to 
the central dimple. 

The ease with which the esophagoscopc can be forced onward depends much 
upon the direction which is given to the long axis of the instrument. Beginners 
are very apt to believe that the obstruction to the passage of the instrument at 
this level is due to insufficient extension of the head. This impression is pro¬ 
duced by the projection forward of the anterior curve of the bodies of the 
cervical vertebrae in front of the lumen of the esophagoscopc. Further ex¬ 
tension of the head increases the difficulty., The long axis of the esophagus 
passes from above downward, posterior to the long axis of the body, deviating 
from the latter at an acute angle. The instrument should be hold in the direc¬ 
tion of the esophagus before it is passed onward. At the same time the aboral 
end of the esophagoscopc should be lifted forward by the finger so as to lift the 
larynx and thus overcome the pressure exerted in a backward direction by the 
anterior hyoid muscles. With patients in whom a greater degree of resistance 
is encountered at the entrance to the esophagus an obturator of soft rubber is 
pushed only through the cervical constriction and immediately withdrawn. The 
arytenoids arc passed on the side through the pyriform sinuses. 

After this procedure, the esophagoscopc enters readily. Tt is on account of 
the difficulty of entering the esophagus that von Mikulicz and Starck have in¬ 
sisted upon passing an esophagoscopc with the obturator in situ until after the 
cervical constriction has been passed. This method of passing an esophagoscopc 
is a blind one; as Chevalier Jackson and others have shown, the obturator is 
unnecessary and its use deprives one of the advantage of examining the cervical 
esophagus progressively from above downward. It is sometimes useful, how¬ 
ever, after identifying the cervical constriction of the esophagiis to pass an 
obturator just within this orifice. 

After passing the cervical constriction, the discomfort experienced by the 
patient is slight and further progress is easy in the normal esophagus. Its walls 
fall apart ns the end of the instrument progresses, since the normal intra- 
thoracic esophagus is not a closed tube (Fig. 7). As the level of the aorta and 
left bronchus is reached, a definite convex prominence produced by these struc¬ 
tures projects from the anterior wall. The oral end of the esophagoscopc must 
be elevated and the head of the patient flexed, so that the aboral end of the 
esophagoscopc can pass around the arch of the aorta and the left bronchus. 
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After these structures are passed, tlie liead of the patient is oxtondod to its 
former position and the further progress of the instrument is unobstructed 
imtil the cardia is reached. 

Below the level of the bronchus the lumen of the esophagus is capacious; 
its walls come together and separate n^gnlarly with respiration. The sub- 
bronchial portion of the esophagus curves gently forward, this curvature in¬ 
creasing greatly at the cardia. 1'he passagi* of the esophagus into the stomacli 
is marked by a considerable curvature forward and to the left. At the iwrdia 
the second constriction is met. Furrows radiating from the jicripherv moot at 
a central dimple in the form of a rosette' ( I'ig. 8). Tlie resistance encountered 
at the cardia is more easily overcome than that at the ciitrauee to the csopha- 



Fio. 7.—Normal Esophagus at Level or Fio. H.—Normal ('ariiiac Cokstriotion of 
Lower Third. the Ksophauiih. 


gns. Upon slight pressure forward, the central dimjile dilates into a hole, which 
in turn enlarges and contracts with the respiratory movemetits. 'I'Ik; eonstrictod 
portion of the esophagus at tlie cardia is surrounded by the diaphragm, and 
measures from 2 to 3 cm. in length. The close relation of the diaphragmatic 
portion of the esophagus to the aorta cau.scs the latter to impart a jmlsation 
to the csophagoscopc. As the csojihagoseope passes through the cardia it 
emerges into the stomach. 'I’his transition from the c.s/iphagiis to the stomach 
is recognized by the change in color of the miieous nicrnhranc. The cidor of the 
mucous membrane of the nonnal ('.sophagus is pale red, while that of the stom¬ 
ach is of a deeper red and is thrown into folds (the rng.c of the stomach). 

THE DIAGNOSIS AND TREATMENT OF ESOPHAGEAL LESIONS 
THROUGH THE ESOPHAGOSCOPE 

BENIGN CIOATBIOIAL STENOSIS 

Etiology. —The simplest esophageal lesion is a Ixmign stenosis. It is rather 
rare and is most often caused by caustic alkalies or strong acids which have been 
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swallowed by mistake. Because of this fact, the lesion occurs more frequently 
among children. Cicatricial steqosis of the esophagus may result after a hum 
or a wound produced hy a foreign body. It may occur after typhoid or diph¬ 
theritic ulcerations, or may follow tertiary syphilis of the esophagus. Guisez 
has observed only one case of syphilis of the esophagus. Downie, on the other 
hand, believes it to be fairly common and frequently overlooked. 

Of 110 cases of benign stenosis collected by Lerche, and reported between 
the years 1800 and 1910, one half of the strictures occurred in children under 
10 .years of age. The majority were caused by caustics, and of these 82 were 
caused by caustic alkalies; 7 were caused by strong hydrochloric acid; 5 wore 
caused by sulphuric acid; 3 by nitric acid; 2 by mixed a>.cids; 2 by chlorid of 
zinc; and 2 by ammonia. He further states that of 100 cases collected by von 
Hacker previous to 1889, approximately the same proportions of causative 
agents were found. In this list no mention is made of foreign bodies. A num¬ 
ber of isolated instances have occurred in which benign stenosis of the esophagus 
has developed from ulceration caused by long-retained foreign bodies. 

• ^he first changes which result from drinking a caustic arc those of acute 
inflammation. These subside, and no further ill effects may be felt for a 
period of 2 to 8 weeks. At the expiration of this time a slowly increasing 
dysphagia may sot in. If untreated, it will increase until it becomes absolute. 
Death may then follow from inanition. A number have terminated by per¬ 
foration or from intercurrent disease dependent partly on the dysphagia. 

Appearance Through the Esophagoscope.—The appearance of a benign ste¬ 
nosis, as viewed through the esophagoscope, varies much with the ago of the 
process and the amount of infiltration of tlio walls of the esophagus. In some 
cases the esophagus will lead to the stenosis in a funiiel-like form; in others, the 
lumen of the esophagus will not be diminished until the level of the stenosis is 
reached. Varying amounts of scar tissue may be present and aid materially in 
the diagnosis. In some cases these are present as bands stretching across the 
lumen; in others, as wide streaks; in still others, intermingled with redder, 
darker areas, producing a mottled appearance. Over the stenosed area, and 
frequently in the esophageal walla above it, the mucous membrane is pale and 
atrophic. The lumen of the stenosis may be eccentric, particularly in the aboral 
extremity of the esophagus; or it may be centrally placed, according to the 
degree of stenosis. The lumen may be partially opened, or it may be too con¬ 
stricted to admit a fine bo\igic through it. If the stenosis is recent, there may 
be exudative infiltrations of the walls and failure of the normal movements of 
the esophagus. Some limitation of movement is generally present in older 
' strictures, but never that absolute immobility met with in carcinoma. 

There is also an entire lack of the polypoid tumor formation usually found 
in cancer, unless fresh ulceration is present, when small granulomas, which 
may bleed easily, may be present. It is usually quite easy to differentiate them 
from cancer. Folds and furrows may exist in the walls of the stenosis, which 
will render the passage of the sound through the same difficult. Usually the 
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wallft of the stenosis arc perfectly smooth and pnie, or they may oven glisten in * 
the light from the lamp of the osophagosoope (^Fig. 9). 

Mortality without Esophagoscopy. — How death may occur in another man* 
nor, and the lessons to bo learned thorefroin, arc lK*st illustrated by von irackor’a 
series of 100 cases, reported before the days of esophagoscopy. Of these 100 
08868,-25 died as a result of atteniptc’d dilatation by lH>ngies. In nearly all the 
esophagus was perforated. In 2 eases the esophagus was jwrforated hy a for¬ 
eign body, causing the stenosis. In addition tt» these 2.') patients, 22 others of 
the series of 100 cases failed to he relieved and died as a result of the stenosis. 

Of 34 cases of cicatricial strictures 
coming to autopsy in the Pathological 
Institute of Vienna from 1877 to 188(1, 
death was due in 10 eases to perfora¬ 
tion by a bougie; and in 0 other eases 
to perforation of an nicer situated above 
the stenosis. The remainder of the 34 
patients died of inanition i>r tid)erenlo- 
sis. The snceess of single dilatation by 
blindly passing bougies with or without 
gastrotomy may be jndgt'd from a re- 
l)ort by Ashnrst, who records 8 patients 
treated in this manner. In all of the 
8 patients an nnsatisfaetory onteome 
resulted. The paper forcibly illustrates 
the necessity for more accurate and radi¬ 
cal treatment. 

Treatment. —Heuign stenosis of the esophagus is, then-fore, a serious con¬ 
dition, progressing steadily and fairly rapidly to death, and demanding a 
form of treatment suited to each patient. Therapeutically, the patients may bo 
divided into 3 classes: 

STENOSIS REQUIRING DILATATION ONLY. —First, patients with beginning 
stenosis or thin membranous strictures. In this class conu! all those patients in 
, whom dilatation can easily be aeeoinidished by bougies or graduated olives. In 
dealing with patients of this first class—and certainly with all others—it is far 
safer to practice the first dilatation through the esophagoseope. 

STENOSIS REQUIRING INTBA ESOPHAGEAL OPERATIVE PROCEDURE. —Tho 
second class of patients arc those with whom it is desirable to employ, in ad<U- 
tion to simple forcible dilatation, some means for directly attacking the scar 
tissue. While it is undoubtedly true that perhaps the majority of patients of 
this class may be successfully treated by forcible dilatation alone, yet oven in 
these cases recurrences arc frccpient, and repeated stretching is necessary unless 
some intra-csophageal operative procedure is adopted for dealing directly with 
the scar tissue. 

The operative procedures in this second class of patients may bo as follows: 
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(1) interna] CBophagotomy, and (2) intra-esophageal electrolysis. Both of 
those procedures have given excellent results. 

Intkhnai. Esoimiaootomy. —Internal esophagotomy has been suceessfully 
practiced by voii Hacker, Guisez, Sencert, Jackson, Starck, and Ilill. The 
technic of this form of treatment, however, has been best defined by Lerche, 
who has devised a very satisfactory esophagotomo for internal esophagotomv 
(Fig. 1.3). The lumen leading through the sti'icture is first identified through 
the esophagoscope, then slightly dilated by passing through it as many of the 
series of graduated bougies as can bo made to slip through easily. The eso¬ 
phagotomo is then inserted, opened up, and placed in such a manner that the 



cutting blade will divide the portion of the stricture containing the largest 
hmount of soar tissue. Figure 10 represents Lorche’s esophagotome. The 
cutting blade of this instrument is so arranged that the tissues will be divided 
to a depth of only 1 to 1.5 mm. in a cliild, and 2 to .3 mm. in an adult. After 
such a division, the stricture may be quickly stretched to admit one of the 
larger bougies, 10 mm., at least, in diameter. After an interval of a week 
to 10 days, bougies or olives should bo passed again, and perhaps once again 
.after another similar interval. While it still will be necessary for the patient 
to remain under observation, and while this method of treatment may not 
guarantee a permanent cure, yet recurrences after it arc far more rare than 
when dilatation alone is practiced. Lerche has reported excellent results 
in all of 5 cases treated by this means. In 4 of these cases the strictures may be 
said to have belonged to the impermeable class. 

Another form of internal esophagotomy is known as the Abbe string method. 
It was devised by Dr. Robert Abbe for the treatment of impassable strictures. 
The method consists in performing gastrostomy, through the opening of which, 
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with the air of a filiform bougie which id passed from below upward, a string is 
drawn upward from the stomach into the mouth. Hjy pulling the string back- 
wkrd and forward the stricture ma_v U' sawed through. The caa*' which Dr. 
Abbe reported wu.s very successfully treated hv this metluHl. 

Peterson and Hartwell nl.s<i have each reported a patient sueccsdfnlly treated 
by this method. 

Internal csophagotomy has given goo<l res\ilts: iievertheless, the priH'cduro 
is not devoid of danger, and for this reason I ladieve that it is desirahle t»» con¬ 
sider the treatment of cicatricial stenosis of the esophagus by (di'etrolyais. In 
at^rtain class of patients with thick indurative stenoses it is an etiieient method 
of treatment and not accompanied by certain risks incidental t<i inti*rnal 
csophagotomy. There can be no doubt that eleelroivsis produces a pt'culinrly 
beneficial dissolving etTe<-t on .sear tissue. 

(jiiiscz advocates electrolysis for the cure of ei<-atrieial stenosis of the 
esopliagns as the method of ehoie<'. His ex]ieriene(' in the treatment, of esopha¬ 
geal lesions has been very huge and for this reason aloiu* (he ])rtM'ednre which 
he advises as the method of choice dc'serves wrions alli'iitinn. Ih; reiiorts ;14 
cases treated in this manner. Of these, 'JS were cured. I'pon !t of the patients 
a gastrostoinv had been j)erformed. 'I'he majovily of the patiemts sulfered from 
an absolute dysphagia. Five of them were infants. Of the 7 who wen; not 
cured, 1 was improved ; and in 1 ease it was im|)ossihle to ovenronii'. tin; ob¬ 
struction. Four of the patients died, hnt in otdy '1 eonid that onteoim! b(* e<in- 
sidered a consequence of the treatment. 

The technic of tin* eleetndytic treatment of IsMiign stem)sis of the (‘soph- 
agus is as follows: U’he e 80 ])hagoseo|«‘ is introduced to tla; site of the stricture 
and the orifice of the canal lea<ling through the stricture is sought for. When 
this has been identified, an attem])t .should la* made to pass a small (dive through 
the stricture. In many ea.s('s this attempt easily succeeds and it is even pos¬ 
sible to dilate the strictui'c by passing stiveral larger bougies through it. In 
other cases only a small filifoj’jii bougie will pass and it may even la* difiieult 
to locate the lumen. Fnapiently attempts to ililate the stricture will fail, or if 
such attempts an* persisted in they will oidy .serve to stretch tin; esophagus at 
the site of the 8tcno.scd portion. Some initial dilatation u|» to at least (5 or 8 F. 
is usually possible. After this has been accomplished, an ehictrolytie (dive 
should be selected, of a little lamer size than will just slip through tho stricture. 
The eleetndytic olive is of pure jiiekel or co])per. It is attached to the negative 
pole and passed to the .stricture until it etigages tins lumen. A current of 10 to 
12 milliampercs is turned on and by gentle pressure the Iwugic is passed 
through the stricture. Four to six minutes should be (S'cnpicd by this process. 
After the olive has been passed, the striettire will easily yield to b<iugic8 six or 
seven sizes larger. Ouisez is lirnily Convinced that electrolytic dilatation in 
this manner leads to absorption of scar ti.ssue and to far more permanent results. 

STENOSIS REQUIRINQ GASTROSTO.MY. —The third class of patients com¬ 
prises those in whom gastrostomy is necessary. Guisez estimated that at least 
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96 per cent, of esophageal stenoses are curable without gastrostomy. ^ a small 
proportion of patients with cicatricial stenodis it is impossible to pass the 
smallest filiform through the stricture, even with the aid of the esophagoscopc. 
In this emergency gastrostomy is demanded. Its performance diminishes the 
.muscular spasm about the stenosis and the inflammatory swelling above it. The 
improvement is frequently so great that it may be possible to pass the filiform 
from above after the gastrostomy has been performed. If, however, this cannot 
ho done, it is often possible to pass it from below upward. Once a filiform has 
boon passed, a beginning dilatation may be secured by passing other bougies 
upon it or upon a thread pulled up by the filifoim bougie. Complete dilatation 
may then be obtained by either internal csophagotoiny or by electrolysis. 

ConclusionB. —The considemtion of the treatment of beniRn stenosis of the esoph¬ 
agus should not be concluded without emphasizing the necessity for the exercise of 
the greatest care when passing bougies through a cicatricial stenosis. Perforation of 
the esophagus has been observed by me on two occasions when I knew that the greatest 
caro had been employed. These instances have been so impressive that I feel obliged 
to express the belief that the above statistics do not convey a true idea of the mortality 
resulting from attempts to stretch a benign stenosis. It is a wise i)rocaution to start 
the dilatation upon a previously swallowed thread as a guide. If a patient cannot at 
first swallow a string, he may be able to do so after a gastrostomy or through the gas¬ 
trostomy opening a retrograde passing of a filiform bougie may succeed. In the event 
of the failure of these procedures the future may demonstrate the wisdom of attempt¬ 
ing the treatment of the worst forms of cicatricial stenosis by exposing the site of the 
stenosis through a thoracotomy wound before proceeding with the dilatation. 

OONQENITAIi STENOSIS 

Congenital stenosis of the esophagus is another form of benign stenosis of 
considerable interest but of very rare occurrence. According to Zeit, its exist¬ 
ence depends upon abnormal development of the lateral ridges which, growing 
inward, separate in fetal life the esophagus from the trachea. 

The following classification is given by Griffhorn: 

1 . Complete lack of esophagus. 

2 . Complete or partial closure of esophagus at a variable distance from teeth. 

3. Dilatation or double esophagus. 

4. Abnormal position of esophagus, situs inversus. 

а. Simple communication with the trachea. 

б . Communication of trachea with an esophagus ending blindly below level of 
oommunication. 

The last-named is the most common variety. I have, however, seen one of 
class No. 2. There was not, in this case, a complete closure of the esophagus. 
A pin-point opening was discovered in the lower third, which barely admitted a 
filiform bougie. (See Figure 11.) Safe dilatation was impossible. Operative 
treatment—at least au exploratory thoracotomy—was indicated, but consent 
for such a procedure was not obtained. 
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BBMION TUM0B8 

Renigti tumors of the csophn^i^us nre so run* tliat thev will nlwnys bo classi¬ 
fied as medical ciirioaitics. ^Niackcnzio reported a jailvp in 1SS1 (MrtHcal 
TitMS and Gazette, ISSl, ii, (iO). llieir iliapiosis with tho es<iphnf;»»soopo 
is a simple matter if their presence is anspeeted earlv enonjih for tho region 
of tho esophagus beyond them to he inspected. 1’snailv, Inuvever, they do not 



Flo. 11.—Kadioobaph fbom a Child uf 8 Yeakh with a ('onuenital .Stiik-iche (if the Khoniaouh. 

eauso symptoms unless they ohstrnct (hi! lumen. In this case it may ho impos¬ 
sible to differentiate benign tumors of the esophagus from malignant new 
growths, except by the removal of a small piece of the tumor for microscopical 
examination. The most valuable diagnostic feature of lienign tumors, whicli 
generally belong to the class of myomata, is their pednncniated eharaetor. If 
this is clearly demonstrable, the true nature of the growth may Ikj Huspcctcd 
and the whole tumor may be snarcil off. • 


UAUONANT NEW GBOWTHS 

Dy far the most frequent of the esophageal diseases is cancer, and cancer of 
the esophagus is seldom other than epithelioma. Starck has collected 7 ex¬ 
amples of sarcoma from the literature and described 2 himself. Von Eichen 
added 4 others, 1 of which he examined with the esophagoscopo. Although it 
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presented the appearance of a phlegmonous inflammation, its true charactcr 
was praved by the microscopical examination. Von Hacker reports 2 cases of 
sarcoma of the esophagus; of 1 of these he made a diagnosis by a biopsy. I]..; 
also collected 21 cases from the literature. In 17 of these the growth was in 
the thoracic portion. The tumor was hard in some instances, in others it was 
soft. In one of his own cases the sarcoma started as a pedunculated tumor, 
which spread rapidly, presenting, as it increased in size, a nodular ulceratc<l 
surface. 

The occurrence of cancer within the esophagus forms in itself a sufficient 
reason for osophagoscopy. Cancer of the esophagus can he recognized in its 
earliest stages only by osophagoscopy. Every osophagoscopist sees patients 
with cancer of the esophagus who have been allowed to go without a diagnosis 
until 3 months to a year from the date of their first symptom—in other words, 
just as long as they would tolerate the condition. 

Of 25 cases of epithelioma of the esophagus recently examined by me, only 
2 were referred for examination within 3 mouths from the time of their first 
symptoms. A number of the patients were not examined until a year from the 
date of their first symptoms. The accompanying illustration (Fig. 12) show.s 
an epithelioma of the esophagus which was not discovered until autopsy. The 
diagnosis before death was empyema. The abscess in the lung due to perfora¬ 
tion of the epithelioma was the only lesion detected before death. Recently 
Cabbot has reported the diagnostic errors among 3,000 patients coming to 
autop.sy. In this contribution the mistakes in the diagnosis of cancer of the 
esophagus were more frequent than those of any other disease. 

Appearance Through the Esophagoscope.—Every, patient complaining of 
esophageal symptoms (particularly of a little difficulty in swallowing) shouM 
bo advised to have an csophagoscopic examination. In cases of esophageal 
cancer, a diagnosis is easily possible upon the appearance alone. The appear¬ 
ance that I consider most characteristic is the presence of one or more polypoiil, 
though not truly pedunculated, masses, varying from the size of a small pea to a 
walnut, within the neighborhood of the tumor. These masses arc usually deep 
red in color and bleed upon slight provocation. Often they arc small, and fonn. 
so to speak, outposts of the main body of the tumor. Aboral to them is the real 
stenosis, and any atteivipt to enter the same is accompanied by considerable 
hemorrhage. Again the masses arc merely the borders of a cauliflower ulcer, 
one edge of which alone is visible. The surface of the.se masses, and often the 
mucous membrane at their base, is ulcerated and covered with flakes of exudate, 
necrotic tissue, and desquamated cells. Not all cancers present this appearance. 
At times the osophagoseope cannot penetrate to the real ulcer; but the indura¬ 
tion extends upward, beneath an apparently healthy raucous membrane, pro¬ 
ducing a stenosis above the ulcerated area. Though histologically the epithe 
lium in this class of cases is normal, indication of the infiltration beneath it can 
be detected through the csophagoscope. It is paler than the normal mucosa of 
the esophagus and often is not entirely smooth. Its surface may be covered 
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with small pale elevations betwetm which the incnihranc is darker. ThU sur¬ 
face is unyielding and hlcetls easily as tlic end of the esophagosi'opo or a sound 
is pressed upon it. (See Fig. i:h) 



Pio. 12.— Autopsy Specimbn or Canceh of the Khophaouh Not Di.m.nomki) Dubinq Lim, akd 
Sbction TanouaH a Pt:LMnN\Kir Ab»cem« Cavity Sk<<»nimky to It. 

Induration is a feature of all cancers of the esophagus. 1 ho walls in the 
immediate neighborhood of a cancer are iinniovahlc. 1 he normal respiratory 
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13.—Cancer of Cervical Portion of 
Eaui’BA<iU8. 


excursions of the esophageal walls are entirely absent, and the impulse from 
the aorta is usually missed. The summits of all the small elevations in the 
carcinomatous area are pale and'contrast strongly with the bleeding or inflamed 
base around them and with the usually congested mucous membrane in the 

neighborhood. The tumors, during the 
various stages in which they are pre¬ 
sented for examination, vary much in 
size and extent and in their manner of 
spreading. Almost all possibilities arc 
present. They may form ring-like con¬ 
strictions with much .stenosis, although 
of very small size them.sclves, or they 
may show a marked tendency to spread 
over a long distance of the esophagus, 
deeply infiltrating its walls. Here and 
there the tumor growth breaks through, 
giving rise to small elevations or papil¬ 
lomatous projections. Another class in¬ 
filtrates deeply without much superfi¬ 
cial spreading. TTsiially a tumor gives 
symptoms before the wall of the esophagus is penetrated, and the tumor becomes 
adherent to the surrounding structures. 

Ktarck has described various types of appearances which, in general, cor¬ 
respond fairly well with those described above. 

INFILTRATING EPITHELIOMA. —In 
tins form the wall is densely infiltrated, 
rigid, and immovable. It may not be 
possible to get down to the growth itself 
with the esopbagoscopc. The mucous 
membrane over the growth is usually 
pale, anemic, and mav even be smooth. 

There is absolute loss of all movement 
jf the esophagus during respiration and 
to the impact of instruments passed 
through the csopbagoscope. Fig. 13 
illustrates the condition often found. 

ULCERATED C A N C E R.—any 
growths are characterized by a strong 
tendency to bleed ami by much simple 
ulecratiou of the infiltrated'mucous membrane surrounding the tumor. The 
ulcer is almost always associated with more or less necrotic, foul-smelling 
slough. (See Fig. 14.) 

POLYPOID TYPE. —A third type might be termed the polypoid type. It is 
the uundstiiiidige tumor of Starck. In this type there is a progressive in- 



Fio. 14.—Cancer op Lo'wer Third of 
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volvement of the walls of the esophagiis, with the siipcrhcial spreadinj' charac¬ 
terized by polypoid tumors of varyiii}; sizes which represent the outcropping of 
the‘extensions of the tninor. The individual tnniors may Iw smooth as a grape 
upon their surface, or as uneven as a rasplicrrv. 'I'licv often appear pe(Uiucu- 
latcd, but really are not so. A tdoser exaiiiiiiation df their bases shows them to 
be connected by broad attacliiiients with otliev nias.ses Ir'Iow them. These 
tumors may occupy only one |)ortion ol tlie ei renin fereuce of the esophagns. 
The lumen of tlio latter is puslied to 
one side and apjiears as a crack or 
crescentic slit. Tliis is especially the 
case in the youngest growths, big. 1.') 
well illustrates the appiairances often 
present. 

BING-LIKK STEXOSTfi.—The last 
form is the ring-like .stenosis. In this 
form the tumor seems to be of .slow 
growth and involves only a short length, 

2 to 3 cm., of the esophagus. It is cir¬ 
cularly disposed and .soon proiliiccs a 
stenosis. This t_\pe resembles in .some 
respects the benign stenoses. It is nsn- 
olly possible to make out the ulcera¬ 
tion or a peculiar uneven nodular char¬ 
acter to the surface whitdi suggests 
cancer. I issue removed li'om the surface shows cancer njion micro.scopieal 
e.xamiriation. 

Starck, von ]\fiknliez, and others have commented njion the dillicnlty of 
diagnosing cancer of the cervical jxirtion of the esojthagns. 1 have not experi¬ 
enced this difficulty, althongh 1 have had ojijiortnnity to examine a considendile 
number of cases. I believe that the ex|»hmation lie's in the use of the obturator 
while introducing the esophago.scope. \'on .Mikulicz on one occasion jierforated 
an esophagrns in the iitti'inpt to introdnci' an esoj)hagoscojie with the aid of an 
obturator. An experience of this chaiacter demonstrates tin; wisilom of inspect¬ 
ing every portion of the esophagus tiaversed by the e.sophagoscope. 

SECONDARY GROWtHS.- It iimst not b(! forgotten that many new gi’owths 
of the lower extremity of the e,so|)hai:ns are really gastrii; tumors which have 
involved the esophagus secondarily. 'I'he mieroseopie.al examination of thesi* 
tumors will show carcinoma and not epithelioma. In siich instances wc are 
dealing with a ninch more extensive growth than might bo expected from 
similar appearances presented hy tnniors which are [irimary within the 
esophagus. In general, these tnniors present the same characteristics, when 
viewed through the esophagoscope, as the primary e.sojdiageal cpitheliomata. 

Treatment. —The treatment of esophaireal cancers through the esophagoscope 
offers little for discussion, aside from the possibilities of affecting them favor- 
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ably with radium. Unquestionably, dilating the strictured area thrdugh the 
esophagoscope will diminish.the dysphagia and add materially to the patient’s 
comfort for many weeks. 1 have been surprised to find that many patients 
have been greatly relieved in this particular by the esophagoscopic examination 
alone, although no particular pains were taken to dilate the stricture. The pass¬ 
ing of an esophagoscope merely down to a malignant stricture will often give 
relief from dysphagia for weeks. It is of the utmost importance to avoid for¬ 
cible efforts in dilating malignant strictures. Gentle efforts are all that are 
required to afford the majority of patients relief and there is serious danger of 
splitting the esophagus in the use of greater force. 

Permanent intubation has not offered any advantages. The intubation tube 
easily becomes displaced or occluded. 

RADIUM TREATMENT.—The treatment of inoperable cancer by radium 
offers some promise for the future. At the present time the responsibility of 
its use in case of operable growths should be shared by the patient. Even 
though operations for cancer of the esophagus are accompanied with such grave 
risks, no form of operable cancer should be treated by radium in preference 
to resection unless it is understood by the patient that success by such treatment 
is problematical. 

Although no guarantee of success caji accompany the use of radium, much 
encouragement comes from the reports of such experiences as those of Hill and 
Guiscz, which cannot be ignored as unimportant. Esophageal cancers almost 
always give symptoms before raetastascs have occurred. !My experiences have 
convinced mo that radium will cure early malignant new growths. If the 
radium is to accomplish any good, however, it is necessary to apply it in suf¬ 
ficient dosage and properly filtered. The patient which Hill has reported was 
treated with 50 mg. of pure radium bromid for lO bonrs, and, 2 months later, 
for 21 hours. Following this treatment, there was a progressive improvement 
until swallowing became normal. A subsequent csophago-seopic examination 
demonstrated an entire absence of any lesion of the e.sophagns. The diagnosis 
in this case had been established, before the treatment had been undertaken, 
by an esophagoscopic examination and microscopical section of a bit of 
tissue removed at tins time. The growth was situated 28 cm. from the teeth. 
There had been increasing dysphagia and odynophagia for the preceding 6 
months. 

Guisez reports 26 cases of cancer of the esophagus treated by radium during 
the past 4 years. He believes that the slowly growing, less ulcerated forms are 
very susceptible to this luetbod. He publishes the details of .‘5 patients in whom 
the improvement was very remarkable. He uses 5 eg. of radium inclosed in a 
silver capsule and applies this interruptedly for a total radiation period of 30 
hours, divided into periods varying from a quarter of an hour to several hours’ 
duration. In appropriate cases there has been a rapid restoration of the lumoii 
of the esophagus. 

Lauper reports an apparent cure of a patient in whom the diagnosis was 
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confirmed by microscopical diagnosis. He applied only 3 mg. of a preparation 
of fi00,000 activity for from 8 to 45 minutes 3 times weekly. 

In my experience, the most important factor in success is the knowledge of 
what constitutes the correct therapeutic dose of the preparation used. 

DIVEBTICnTI.A 

The esophagoscopc has not the same Held of usefulness in the diagnosis of 
diverticula as in the diagnosis of other intra-csopliagcal lesions. While tlioro is 
no lesion of the esophagus whoso nature it is more important to appreciate cor* 
rectly than diverticula, yet other methods of diagnosis are more convenient than 
esophagoscopy. Particularly is tliis true of sounding by the Pluninicr method 
and of the X-ray diagnosis. The shadows of diverticula usually como out with 
great clearness. 

Two kinds of diverticula present themselves for consideration : the pulsation 
. diverticula and the traction diverticula. 

Pulsation Diverticula.—The pulsation diverticula almost invariably open 
into the esophagus at the junction of the pbaryn.x and c8o])bagns. Tbo esopbago- 
Bcope usually will enter the diverticulum. Ihmcatb the opening into the latter 
is a valve-like protrusion, generally opposite the cricoid cartilage, wbieb facili¬ 
tates the entrance of the e.sopbag<)a<-ope into tlm diverticnlmn. 'Ihe opening 
into the diverticulum is, as a rule, wide, but .sometimes it is contracted an<l 
presents an appearance somewhat like the anus; at otber times it is cleft-like. 
The esophagoscopc passes through this opening and comes to the Ixittom of the 
sac. It here meets an impassable obstruction wbieb gives lu* indication of the 
further extension of the esophagus. Often the mucous membrano at the bottom 
of a diverticulum is much eroded and inflamed. It is not unusual to sco folds 
of the mucous membrano within the sac. The normal respiratory movements 
of the esophageal wall arc absent. 

If, now, the esophagoscopc is withdrawn and its di.stal end directed well 
forward, the lips dividing the diverticulum from the csojdiagus proper will 
suddenly slip across the opening of the instrument. It may la; impossible to 
pass the esophagoscopc in front of the lip and down the true esophagus. In 
about half of the cases this forward insertion cannot l)o accomplished, since the 
entrance to the esophagus may be concealed. In other eases it is possible to 
see the partition between the esophagus and the diverticulum, though it is not 
possible to pass the esophagoscopc in front of it. Very often the opening into 
the esophagus is revealed by the bubbling up of aspirated air and the vomiting 
or regurgitation of small amounts of fluid. The difficulty of entering tbo 
esophagus seems to be in proportion to the size of the diverticulum. 

Whatever the method of diagnosis, the recognition of diverticula is, in 
general, more difficult during the early period of their development. In those 
cases the diverticulum is simply a hernial protrusion of the pharyngeal wall. 
Usually the septum between the diverticulum and the esophagus is prtmounced 
SOB 
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and in early cases con easily be seen by the aid of the esophagoscopo, though 
occasionally there is difficulty in distinguishing it from a simple fold of mucous 
membrane. If the esophagoscopo can bo introduced into a pocket, the distal 
wall of which fails to fall away continuously from the instrument and also 
fails to show a dimple-like lumen, we are dealing with a diverticnlnm. The 
color of the mucous membrane of the sac is, also,- much darker or more bluish 
fed than that of the normal pharyngeal walls. 

Attempts to treat diverticula through the esophagus by stretching the upper 
border of the thrc.shold of the diverticulum downward are not rccotnincndcd. 
Though this plan of treatment may bo accomplished readily in early lesions, 
there are few patients for whom surgical treatment is not more appropriate. 

Traction DiTerticula. —Diverticula originating below the entrance to the 
esophagus (thoracic esophageal traction diverticula) are inneb rarer than the 
pharyngo-osophageal, the tyi)ieal Zenker’s, diverticula. 'Plie former .spring from 
any portion of the circumference of the esophagus, though they more fre¬ 
quently grow from the anterior wall. Divcu-ticula of this variety, examined by 
the esophagoscopc, have heen described by Kclling, Latidauer, and Ko.scnheim. 
These diverticula probably start as traction diverticula. 

'J'he vast majority of the tbo7-aeic traction diverticula are of small size and 
cause no symptoms; they are found only accidentally or at autopsy. Occasion¬ 
ally, however, they are of large size. One has been described by Kclling as 
reaching to the cardia and possessing a capacity of 300 c. c., aiid that described 
by Landancr possessed a depth of 40 cm. from the teeth. That of Ivoscnheirti 
was 3 cm. deep from its slit-like opening, which was 37 cm. from the teeth. 
It produced dysphagia. In this variety of divertic\ilum an attempt may be 
made to treat the condition through the e.sophagoscope by breaking down the 
partition wall between the esophagus and the divert,icidnm. A clamp made 
in such a manner that it could be put upon the wall aiul left in situ until it bad 
caused necrosis cmdd be tried in these cases. 


SILATATIOKS OF THE ESOPHAGUS 

Dilatation of the e.sophngU8 is caused by a variety of lesions which are usu¬ 
ally the result of obstruction. They complicate cancer and benign stenosis. 
The moat interesting fonn of diffuse dilatation of the esophagus is one which 
may be accompanied with no demonstrable anatomical lesion and which is gen¬ 
erally attributed to spasmodic contraction of the esophagus. Stenosis of the 
esophagus of a spastic character may occur cither at the entrance of the esoph- 
agiis or at the level of the aortic and bronchial constriction of the esophagus 
or at its lower extremity. A number of cases have been described as located at 
the cervical constriction of the esophagus, and they are not so rare as might be 
expected. I have seen at least 2 cases, the appearance of 1 of which is illus¬ 
trated in Figure 16. It shows merely a convergence of the esophageal folds to 
one central dimple. The condition and its csophagoscopic appearances differ in 
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110 manner from the appearance of the normally closed osophafn's. • After the 
application of coeain, the olistruction yields readily to pressure of the osophago* 
scope —80 readily, indeed, that, 
were it not for the symptonia- 
toloiry of the case, doubt might 
exist as to the true nature of 
the patient’s complaint. As in 
IrtMiign stenosis, no s(*ars are 
present in the mneons mem- 
hrane of the esophagus. 

Cardiospasm. — 'I ho eardia is 
h_y far the most freijnent loca 
tion for spasm of the esophagus. 

Occurring in this location, the 
eonditjon has reeeiyed the name 
. of cardiospasm. It is accom¬ 
panied hy a typii-al 8ym])touia- 
tology and hy a dilVuso dilata¬ 
tion of the whole organ. 

APPEAUANOK TITHOlKill TItE 
ESOPHAOOSCOPE. — I'LxamiiH’d 
hy the e.sopliagoaeope, the incri'ase in the size ol the limicu hccomcs readily ap¬ 
parent. Instead of eoiuiiig togcllicr with respiration eoneeulrieally in Iront 
of the esophagoseope, its walls llap loosely together at each expiration, almost 

like the two sails of a yessel. (See l*’ig. 
17.) Often sonic' dillienlty is eiieonn- 
tered in ohtainiug a good yiew of the 
e.sophageal walls. .\t one moment they 
are widely seiiarateci from the end of 
the eso|)hagoseope, ami the iie.xt minute' 
one wall or the other elo.^es oyer the end 
of the tuhe. When sc'pa i atc'd. the end 
of the ('so])haaoseo|ie appears to 1k‘ in 
the eentc'r ot a ilai'k hollow eayity. 
Often there is eyidenee ol inllaiiimation 
of the mneons niemhrane. The eso[)h- 
agoscope finds the hottom of the e.sopli- 
agus with Hnr[)rising ease; then the end 
of the iiistrninent is buried in fluid and 
the lamp appears extinguished. The 
amount of fluid contents, even though no food has been taken for some time, is 
surprisingly great. It is, however, easily sucked out. It is then seen that the 
end of the esophagoseope ia within a fairly large cavity, in which a search must 
he made for the cardiac orifice. When this is Iwati'd, it presmits mneh the up- 
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pearance of the normal cariliac orifice, and usnallj yields readily to pressure, 
so th^t it often seems that no obstruction at all could be present. The orifice, 
in the vast majority of cases, is readily dilated, but this dilatation does not 
always effect a cure, because the esophagus above has been dilated so that it 
forms a sac, the floor of which is on a lower level than the opening into the 




stomach; consequently, when the sac becomes distended with fluid, the wall of 
the sac intervening between the sac and the cardiac orifice closes the latter, 
acting like a valve—thus little or no fluid can bo forced through. Dysphagia 
is one of the most important and constant symptoms of cardiospasm. 

These cases bear a great similarity to malignant diseases, though they differ 
in that they usually run a much slower course. The esophagoscopic examina¬ 
tion is of the greatest importance in arriving at a diagnosis. But for its aid, one 
could not in many instances differentiate cardiospasm from cancer. Further¬ 
more, through the csophagoscopc, very snccessiful treatment may be carried out. 

TREATMENT BY DILATATION. —Many patients may be cured by simple 
dilatation. For this purpose the instrument designed by Lerche offers a simple 
but effective method. I have had it modified and made in 2 sizes, both larger 
than the original (Fig. 18). Of these sizes, one will stretch the cardia, so that 
it measures 8 cm. in circumference; and the other, 12 cm. in circumference. 
With this instrument it is possible to stretch the cardia under sight of the eye. 
In my experience, one such stretching has often accomplished a cure. One 
patient who had been unsuccessfully treated by repeated attempts at hydrostatic 
dilatation obtained a satisfactory result after dilatation with' this instrument. 
It has now been definitely established by the experience of many observers 
that forcible dilatation of the cardia will accomplish a cure of cardiospasm. 
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The largest series of cases is reported by Plummer. Ilis method is as follows: 

A gum elastic catheter, around which is tied a rubber bag ct)vered with silk, 
is passed through the cardia. (The silk bug measures 10 cm. long, by 20 to 40 
nun. in diameter.) Ihe rubber bag is now dilated by allowing water to run into 
it at a pressure not exceeding 500 mm. of llg. .V water column 5 to (5 feet high 
is sufficient. In one of Plummer’s cases tlie esophagus was ruptured bv a pres* 
sure of 720 mm. of Ilg. !Maiiy cases an* jH'rmiiiiently cured by a pressure of 
only 50 to 100 nim. of Ilg. The majority of the patients whom Plummer has 
treated have been permaueiitly relieved by 1 treatment, although some of his 
patients needed 5 treatments and two m'eded 7 and 11 resjavtively. The in¬ 
tervals between the treatmeuts have usually Ik-imi from :! to 1 days. 'I'lie patient 
is discharged cured if the esophagus remains free of food remuauts at the end 
of 10 days. In 2!) of Plummer’s lirst series of IK) patients tlit'n* have iKieii no 
recurrences, and the immediate results have h(‘eu striking, the patients begin¬ 
ning to cat with perfect comfort. In 1!)12 Plummer reported a series of fll 
cases; of these, 7.‘J were permaneutly < ureil of dysphagia : 11 were ineompletely 
cured. Five patients died, 2 from pueumouia, 1 from tid>ereulosis. 1 from an 
unknown cause, and i from rupture of tlui esophagus. Of the cured patients, 1) 
have been well from 6 to 7 years; 12 from 5 to ll years; D from 1 to 5 years; 111 
from 2 to 11 years; 12 for 1 year; 10 for h'ss than 1 year. 

Of very great assistance in passing the dilator is tin; dilatation of the sphinc¬ 
ter by bougies until it can l)e made to take the Plummer instrument. Nothing, 
however, could be more dangerous than to pass thest; bougies blindly. They 
should always be passed upon a thread which has iH'tm awallowe<l previously. 
The technic is as followsi Three yards of No. (i strong silk, (! yards long, is 
swallowed one day, and the remaining U yards the next morning. Knough of 
this thread passes into the intestines to make it possible to ilraw 'taut the portion 
passing through the esophagus. I'pon this are passed the drilhtd olives, screwed 
to a flexible metal staff, lly beginning with small sizes, and then passing in¬ 
creasingly larger sizes, a considerable degree of dilatation may he accomplished. 
This initial dilatation can be carried further wdth either the special stretcher 
mentioned or with Plummer’s dilating rubber hag. 

Von Mikulicz was the first to permanently cure a patient with an intractable 
cardiospasm by dilatation of the cardiac sphincter. This was accomplished by 
the fingers through a gastro-stomy opening, as has laien alrea<ly mentioned. The 
accumulated experience of various surgeons since that time has furnished 
abundant evidence that forcible dilatation by instruments passed through the 
mouth will accomplish a cure. Thus, Guiscz has cured all of 12 patients by 
dilatation with the Qottstein balloon dilator. This dilator is very similar to 
Plummer’s, consisting of a silk bag inclosed between 2 rubber bags, the external 
rubber bag being merely a cover. 

Jiingerich reports good results in 4 to 0 cases. 

Heyrovsky reports 1 case by the von Dliknliez method of “souinliiig without end,” 
followed by dilatation with a Gnttstein balloon. 
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Best reports success by stretching upon the Qottstein balloon. 

Starck states that success is assured by a dilatation of the cardia twice a week. 

Meyer has reiwrtcd 10 cases, of whicli 4 of the 6 who submitted to treatment ob¬ 
tained a very satisfactory result. The 2 others were partially relieved. Of the 4 
patients who refused treutment, 2 died of iuaiiitiun. 

Kinhorn’s experience in 1 patient treated with dilatation has been equally suc¬ 
cessful. 

Huber reports 2 patients treated successfully by passing bougies, combined with 
very careful dietetic treatment. 

Albu also reports 1 case curcsl by systcuiatic dilatation. 

Adams reports the oceurrcnce of cardiosiiasm in a child of 0 months, tcui[)orarily 
cured by the passage of bougies. 

DIETETIC TKKATMENT. —The dietetic treatment of cardiospasm is by no 
moans unimportant. Every precaution should be taken not to allow the esoph¬ 
agus to become overdistended or to increase the size of the sac-like dilatation 
above the diaphragm. Food should be taken in small quantities and well masti¬ 
cated if it is not in a soft condition. Large quantities of food or water should 
not bo taken at any one time. 

ilanczurowicz describes d patients cured by dietetic treatment alone. Tn 
the same article there is a very complete reference to the literature of cardio 
spasm. 

Hrailowskaja also emphasized the importance of careful dietetic ti'catment 
and lavage. 

OPERATIVE TREATMENT. —Operative treatment has occasionally been rec¬ 
ommended and tried for the mo.st resistant cases of cardiospasm. This treat 
ment has included thoracotomy and plication of the esophagus. 

Meyer and Kmupel have suggested resection of the cardia. 

•laffe atteuipted to excise a longitudinal strip from the esophagus. 

(lottsteiu recommended extramueous-eardioplasty. 

Wcndel aeeonii)lished this operation with complete success. 

lleisinger, after making a preliminary gastrostomy, has succeeded in plieating the 
esophagus through the posti-rior mediastinum of the right side, after the method of 
approach of Kehn, NasilolT, and Bryant. 


INFI.AMMATION AKD UI^ERATION OF THE ESOPHAGUS 

Simple Inflammation.—.\ciito inllaimuation of the esophagus freqticntly fol¬ 
lows the swallowing of caustic alkalies or acids, etc. It is sometimes found in 
connection with acute intWtions diseases, especially diphtheria. These cases 
should novor bo cxaniinod with tho esophagoscope. Lwalized areas of acute, 
Bubnctitc, and chronic intlainmation of the esophagus may be associated with 
the lodgment within or passage of foreign bodies through tho esophagus. Cancer 
of tho stomach or esophagus may also bo accompanied with esophagitis. Disin¬ 
tegration of food within a dilated esophagus or within tho sac of a diverticulum 
may cause subacute or chronic intlamniatioii of the esophagus. Of more interest 
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than these inflammations, however, is the iH'eurroneo of a peptic nicer or a 
syphilitic ulcer, or tuberculosis or netiiiomyeosis of the esophufius. The possi* 
bility of the existence of any of these lesions must nlwavs Ik? Wrne in niiinl. 

Peptic Ulcers. Peptic ulcers in the esoj)li:i»us are run*, ulthoujili frctjuent 
enough to warrant careful stuily. 'J hev present all the characteristics of simple 
ulcerations. Ihcy usually o<*cur below the hiatus of the esoj)hagus ami not 
infrecpiently arc associated with hyjx'racidily and jirohahly depend in a nieas- 
nro upon the invasion of the lower end of the esophagus by the acid coutents of 
the stomach. Hicy may also be associated with ulei*ration of the stomach. 
Single ulcerations of the esophagtis may also he caused by typhoid fever. The 
true nature of these single ulcers is not always easy to determine. 

Gottstein has reported 2 patients with peptic ulcers of the csophnKua, and Stnrck 1. 

Guisez and Abrand report 9 patients who had peptic ulcers of the csophafrus; of 
these, 7 were women and 2 were men. In 1 of the patients, the csophnttoseopic appear¬ 
ances revealed an ulcer 4 to 0 mm. by 8 to 10 mm., with a pale areola in which, how¬ 
ever, visible vessels were present. The ulcer was not deep; the base was granular and 
of only a slightly darker color than the area around. The symjitoiiis of this condition 
.closely resemble those of gastric ulcer. 

Miller, Sencert, Watson, and Broca, all report perforations of the esophagus from 
peptic ulceration. Kappis and Canticri report other eases. 

Syphilitic Ulceration, — Syphilitic ulceration in the <'So))hai;us is very rare, (iott- 
stciii has reported 1 ease, and (iui.scz, 2 eases. Out of ."i.UOO tertiary lesions Fournier 
has found only 4 in the esophagus. .Starck considers that syphilis of the esophagus is 
oxeciitionally rare. Bownie and .laekson, on the eoiitrary, believe that it is min*h more 
fre<iuent than is commonly supposed, t’hevalier Jackson also stales that it is fre¬ 
quently overlooked. 

Tuberculous Lesions, —I'nherenlnsis oeeiirs in the eso[ihiigus. ,'\h much us 
4/,") of the e.sophiigus has been known to be involved wilbont ati CHopbageal 
lesion having been siisp(*eted. It may lie secondary to liibereiilo.sis of the etirvi- 
cal vertebrat or of the larynx or lungs. It is not infreiitienlly a eontinuoits 
extension of disease jtriniarily involving the larynx. l)r. .laekson lias met with 
many eases where the dysphagia and odynophagia were attrilmled eiitindy to 
the larvnx. Loeal treatnient alTords tlie.se east's little relief, (lardere has isd- 
lectcd 70 eases from the literattire. lie elassilied tlieni info ■’> .stilidivisions: (I) 
the nleerative forms; (2) selemtie h.\ perfrtiphied forms; i::) perforative forms. 

In the ul’Ccrulivc form, the di.''ea.''e iisnally aflaeks the median third of the 
esophagus. Tlierc may be niany small nleers or etnileseed lesions, together form¬ 
ing areas 10 to l.'i em. long. 'I'lie border is irregiilarl\ eroded. 'I'lie btise is 
deep, uneven, graimlar, pale gra.v. and usually presents cuscating yellowish 
points. 

In the sclerotic form, the e.soph.^gns becomes transformed into a rigid in¬ 
durated tube. The ucw tissue involves tbc mneons aiifl submucous coats, while 
the lesion is easily confused with simple stricture. 

In the yerforatire form, the esopbagns is nsually attacked secondarily from 



466 ESOPHAGOSCOPY* AND GASTROSCOPY 

an adjacent lymphatic gland. The perforation is from outward within. The 
esophagus is attacked probably only 3 times in 10,000 cases of tuberculosis of 
the lungs. Guisez and Abrand report 2 cases, in 1 of which the diagnosis wah 
made ante mortem. .Moure, Vicl and Schrotter each report 1 case. 

NEX7BOSIS OF THE ESOFHAOUS 

A number of patients must be classified as being afflicted with esophageal 
ne\irosis. Such patients complain of a peculiar subjective symptom, referable 
to file esophagus—a vague feeling of itching, burning, or crawling. Sometimes 
it is descvilKid as a sensation of a foreign body. .\n examination reveals no 
anatomical basis for these .syinptoin.s. This examination is very important with 
the.se patients, ns not infrequently an anatomical basis such ns cancer may 
cause precisely the same syniptonis. In others, there may be an ulcer at the 
lower end of the esophagus, or a beginning diverticulum, or actually a for¬ 
eign body which may have been swallowed niieonseiously. In fact, the use of 
the csophngoscopc has gradually diminished the number of true neuroses. In 
the absence of any definite cause, the treatment must bo the same as that for 
hysteria. 


FABALYSIB AND FABESIS OF THE ESOFHAGUS 

The motor power of the esophagus may be deficient or absent because of 
paralysis of the vagus nerve. This may be paralyzed as a result of central 



FlO. 19. —ApPE.tBAVCB OF Cardiac Orifice im 
A Patient with Bulbar Paraltbis. 



Fio. 20 .—Appearance at tbs Lower Tried 
OF Ebophaods in a Case of Paresis of 
Esophaous Secondary to Bulbar Paral¬ 
ysis. 


bulbar lesions, or from peripheral neuritis, ns after alcoholie or lead paralysis. 
A dysphagia is complained of, which will lend the surgeon to expect to find 
some ohstnictivc lesion, whereas, upon examination, quite the reverse condition 
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will be revealed, the esopliagoscopc readily ontoriii}' tlio oaophagiia and easily 
pasaing its entire length. The treatment ot' tliis eoiulition is eonstitntional. 
Figures 19 and 20 represent tJie esophagus of a patient witli hnlhar paralysis. 


FOBEiaN BODIES IN THE ESOPHAGUS 

Diagnosis.- IJic csophagoseope lias jiertormed its most eons])ieuons service 
in the diagnosis ami removal of foi-(‘igii hodies in the esophairiis. I'or the 
■ knowledge of a foreign body within tlie ('.•>opliagns a.^ide from the (“.sophago- 
scope—the surgeon <*an di'pcmd iijion the hi.-torv of ilic rasi*. upon tonehing the 
foreign body with a soiind introdiua-d within the esophagus, and upon an X-rtiy 
e.xamination. 'I’he history is often mireliahle. Man\ patients feel eertain that 
they have swallowed a foreign hoily when siu-h i^ ni>t the ca.-.e. In others, who 
actually have swallowed a foreign hodv, the olijeet nia_\ have pa.ssed on, leaving 
sensations referjihle to the esophagus which ])rodnce the impression in the pa¬ 
tient that the body swallowed is still within tlie e.sophagns. .\inong children, 
there may be tio history at all of the di'glntition id' a t’orcign hodv. 'I'hi' little 
patient may be brought to the phvsiciaii snlTc-ring from attacks of coughing- or 
vomiting (regurgitation). Strangely enough, all oh.-ervers have agreed that 
even the X-ray has failed at times to reveal the pri'sence of a foreign body 
within the esophagus, :ilthough I believe that this can happen only upon rare 
oeeasions. With the ])re.scnt-day perfection of the X rav, it is dillii-iilt to be¬ 
lieve that such an error is possible, unless the foreign hoilv is soil as cotton, or 
very translucent to the .X-ray, as may be the case with some ])its or seeds. 

There is a general agreement that the ii.se of sounds for the recognition of 
a forcig 7 i body is not only dangerous but that it is extremely uncertain. There 
is no longer an e.xeuse for their use, or for the use of bristle ))robaiigs or coin 
catchers. .Ml tlu'se instruments have not only freipientiv- lailed to (‘xtract for¬ 
eign bodies, but on rare occasions have caused ])erlorations. 

Bemoval Through the Esophagoscope. .\fter the radiogiaph has been taken 
an attempt should be made to remove the foreign hodv through the esophapi- 
scope. During this operation, ("verv jtortiiai of tlu’ tract should be examined, 
including the back of the pharynx, both jiyriform Hiniises, and the entrance to 
the esophagus. It has not infreipient Iv happened that a foreign ImmIv has been 
dislodged or been pa.ssed by the esophagoscope iiidhe attempt to first see the 
object in the assumed Itx'ation. 

Foreign bodies are easily recogni/ed through tlie e-'Ophagoscope. f'oins 
shine out vividly, although occasionallv , if they have remained a long time in 
the esophagus, they may be emlx’dded in folds of mucous mettibrane, or b(; sur¬ 
rounded by an inflamed area which may make their recognition more diflioult. 
Once discovered, they can easily he extracted with an appropriate jiair of for¬ 
ceps. Open safety pins are the most difficult bodies to extract. The.sc may be 
closed by an instrument designcrl by .Mosher—fonsist ing of a hori/ontal ring 
attaehed to a staff. The ring is passed over the head of the pin. 'I hen a long 
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hook is passed through the ring of the pin, and the pin is pushed or pulled, 
according to the direction in which it points, and thus closed. It may then be 
easily extracted. Up to the time of the publication of Starch’s book, he was 
able to collect 7U cases of foreign bodies, of which all but 5 per cent, were suc¬ 
cessfully dealt with by esophagoscopy. lie compares this to the statistics of 217 
cases of external c.sophagotoiiiy for foreign bodies, of which 20.93 per cent. died. 

No rules can bo given for the extraction of foreign bodies by the esophago- 
scopo. For each individual case, special technic must be employed. The 
simple forceps will be found useful for a majority of bodies. It may be neces¬ 
sary to guide tlic body into the stomach. Dr. Jackson in this manner has 5 
times successfully removed safely pins which were lodged in the esophagus with, 
their points directed upward. Through the esophagoscopo, the pin is caught 
at the eye by the forceps or hook, pushed down into the stomach, rotated, and 
pulled upward. If the body is pointed or actually sticking into the esophageal 
walls, it must be seized and so rotated that the pointed end can be extracted last. 
It may be necessary to cut large bodies into small pieces for extraction. Von 
Mikulicz invented an instrument for this purpose. 

Many times it may bo possible to pass a ring—horizontally fastened to a 
stem—below the examining esophagoscope. By withdrawing the ring slightly, 
the body may be engaged between the ring and the end of the esophagoscope, 
and thus extracted. 

Special instnmicnts may sometimes be needed which arc capable of engag¬ 
ing a fon.'ign body, just as a bladder stone is seized for crushing. One of the 
mo.st frccpiently lodged of foreign bodies is the plate of false teeth. Often, these . 
present considerable difficulty, particularly if they have been lodged in the 
esophagus for any length of time. This difficulty depends upon inflammatory 
reaction around the body, upon spasm excited by its presence, and upon the size 
and irregular shape of the body. Forceps possessing hook-like pins will often 
secure a firm hold upon the plate. A wire loop in the form of a snare may often 
bo passed around the body, securing a very firm hold. This wire should be thin 
enough to break easily in ca.se it is found ncc-cssary to secure a new hold. Ir- 
regidar pieces of hon(>, which form a large percentage of the foreign bodies 
lodged within the esophagus, present many of the same difficulties that are en¬ 
countered in removing jilates of teeth, and arc to be dealt with in much the 
same manner. 

Local anesthesia and ailrenaliii will do much to aid in the elimination of the 
local spasm of the esoiiliagus and contraction of the inflamed area. Guisez has 
’'devised a special specnluni, the end of which hinges open and, in his opinion, 
facilitates the di.slodgment of the impaeted foreign bodies from within the 
esophagus. Tie reports .‘5 cases in which he has used it with success. 

Mortality.—Tn 1011. T)r. Jackson collectotl from the lar^ clinics 616 esopha- 
Koscopics for foreign bodies, witli a mortality of 3 per cent. The percentage obviously 
represents skillful work. 

In a later paper, apiwaring in July, 1913, and read before the International Con- 
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press at Ijondon, Dr. Jackson reports 1011 enses of esopliaposco|)y for forcipn txHlics per¬ 
formed in the large clinics by prcsimiiibly skillful opcrulors. The foreign lK>ily was 
successfully’removed h‘ir> times mid escaped into the- stomach 2ii time's. Tlmre were 
12 deaths, of which 4 were due to anesthesia by eldorofccrm. Meath oeenrn'd after the 
operations in 8 cases, of which 7 were esophagoseoped by operators whose total nuin- 
bor of cases had been less than 8. 

Dr. Jackson uses only' local aiii'sthi'sia, evi-ii \citli eliildri'ii. In his last 107 
esophagoscojiies and bronchosc'opies in children under (i years of age, he has s•.le<^'c'dt'c^ 
with local anesthesia alone. In 2(l(i eases of fccreign beedy in the esophagus, in all 
classes of patients, he has removed tlie oilending body I'.i.s times. In this series, 4 
deaths occurred, 1 in a woman of .'id years with advanced nephritis. In the 8 others, 
severe lacerations of the esoiihagus had bii'ii iirodneed Iw other operators during previ¬ 
ous attempts to remove the foreign body. 

These figures contrast strongly with the 20.T! jier eeiil. of mortality among 217 eases 
collected by Kaloyeropulos, in which the foreign body was removed by i>.\ternal opern- 
tion. This last figure, of course, doc's not include the' more dangerous intrathoracic 
route for foreign bodies itnhcdded in the lower esoiihagus. 'I'he same* unfavorable mor¬ 
tality, due to the open inetliod for the removal of foreign bodies, appears in the sta¬ 
tistics of Egolff Balaccscu, von Kohn, Xeumann, and Levy. Von Hacker first suc¬ 
cessfully removed a foreign body from the esoiihagus by esophagoseopy, and from that 
time, up to 1907, he has successfully removed foreign bodies from all of llS patients 
referred to him. In Starch's series of 7S patients, which inelndes the patients of 
Mackenzie, von Mikulicz, Kosenheini, Merkel, Kbstein, tiotlstein, Killian, Ivilliiin- 
Eicker, von llaeker, Winternitz, Starek, Eeizeiisteiii, llariner. and von Sehrotler, 
there have been no failures. 


In 1911, J,erclic collected from the lilcMilnrc 200 ea.scs. .Xmoiig these, there 
•was a niortalitv of 12.0 per cent., hut. no deaths aiiiong It of ihesti easijs in 
which the bodv was removed h,v esophagos<'o|iy. Of the patieiils who died, 
umong those who did not liiivc' the henetit ol esoplnigoseopy. 2.1 or ll.h pi*r 
cent.—(lied of pevloration ot the esophagus. Besides the 2.> deaths dit(“ to per¬ 
foration of the esophagus, there wert* eases of perforiilion of the iili(lomiiial 
viscera, with 2 deaths. 

The following list of the forei.gn hodies in the series of ])alieiils eolleeted h.v 
Lcrche will illustrate the varieties most freipienlly impacted: tooth [dates, 41 ; 
pieces of hone, !54; e.oins, 2ll; [lins and needles, 22; o]ieii safety-[)ins, IS; fish¬ 
bones, 4; metal whistles, 7; metal lailloiis, .'i; pieces ol wood, 4. 

Foreign hodies ma.v remain impacted within the esophagiiH for long 
periods of time before causing .serious trouble. I lie a<'eompaiiviiig illus¬ 
tration shows a nickel five-eeiit piece fonml in the esophagus of a.child. Tlie 
presence of the coin was entirel.' misiis[)eete(i, and the child died of throm¬ 
bosis of tlic pnlmonarv arti'iw. Of tlie series of ciisc's eolleeted by 
Lerclie, the longest period of lodgment of a foreign body in the csopliugus was 

41/0 years. , - s . 1 

Importance of Skill in Esophagoscopic Treatment. In spite of the excel¬ 
lent results of extraction of foreign bodies with the aid of the esopliagoscope, 
considerable care is necessary in the operation, and only those who iimlcrstaTKi 
esophagoscopic technic should attempt the removal of foreign bodies by this 
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means. This fact has been emphasized by Jackson; its importance and his high 
authority deserve (jnotation. 

“From the number of cases 
of traumatic esophagitis and 
septic mediastinitis and pleuri- 
tis into which I have been called 
in consultation, I feel that the 
mortality at the hands of the 
luitriiined must bo many times 
liioater than is evident from the 
statistics.” .lackson received, 
as confidential correspondence 
from laryngologists in need of 
help and advice, accounts of 8 
deaths from unskillful attempts 
at esojdiago.seopy by the un¬ 
trained. Me believes that 
“es()j)bagoseojtv and gastroscopy 
differ from almost all other de¬ 
partments of medicine and sur¬ 
gery in the manual dexterity 
which they 7-e(jnirc, a dexterity 
which is separate from a knowl¬ 
edge of the problem; hence, • 
they should never be attempted 
without long ju’evions training 
under instruction of a compe¬ 
tent master.” 

These faets regardinff the 
presence of foreign bodies in the 
csoplnijiiia and their removal by 
tlie aid of esopliaposcopy are fully 
sustaiiK'd by other more recent ar¬ 
ticles by Schou.sl)oc, Tilly, Botella, 
(liiiscz, Voss, Kbrncr, Router, 

.1 iirasz. Makkas, Bland, Reinking, 
ircKiimcy. 

All these authors emphasize 
the danger from untreated foreign bodies in tin; eso])hagus and the uncertainty of 
diagnosing their presence by any other means than by the esophagoscopc. 



Fio. 21.—Actoi’SV Spkcimkn of a riin.D. Tlio cause of 
death wjis prt'viously unkiinan. At tlie It'vcl of A a 
6-cent wius found nnhcdilcd in a perforatinu ulcer 

of the csophaKUs and adjacent to tloM nicer a thronihna 
filled the pidinonary artery 'I'he tlirnintnis is shown 
at tho level of U. 


OASTROSCOP7 


History and General Principles.—At the same time that von Mikulicz was 
oxporimenting with esojihiigo.scopy, he attempted to invent a successful gastro- 
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scope. ’His ambitions for gastroscopy wore t*Ki groat. They led him to an at¬ 
tempt which ultimately, in his own liaiul, proxocl iiiipraotioahio, namely, the 
bringing of the distal end ot’ the gastrosoopo into easy oontaot with all portions 
of the gastric mucosa of the distended stomacli. He hwaine coiwinced, from 
experiments upon the cadaver, that a rigid tnhe eonld not he introduced into 

the greater enrxatiiri' of tin' stomach of normal 
individuals. SnhM‘i]U('nt expi'rienee has dem- 
oiistrateil tliat he was mistaken, and tliis error 
was responsil>le for tlie lack of develojmn’nt in 
ga.stro.seo|)\ (hiring tlie following '-’.''i years. 

lielieving tliat the anterior enrxatnn' of 
tin' twidfth dorsal and first and sc'eoml himhar 
vertehra' |)resented an im|iassahle ohstrnetion 
to the passage' of a rigid straight tnhe into the 
stomaeli, von Mikniie/. devised the instrument 
ilhistratc'd in h'igiii'e '2'2. 'I'ln' instrnment is 
provided with distal ilhiniination. 2 water eool- 





Fig. -V'gN MiKUMCZ CltSTIIGSCGl'K. 


ing tubes, a tnho for the aspiration ol the stomach eontenls, and a tnhe lor the 
distention of the stomach with air. In addition to all these auxiliary parts, it 
is provided with a lens syste'in and a delh'eting jirisiii at the angle ol the hend. 
It measures (J.") cm. hy 14 mm., the angh* contained hetwec'ii the middle ninl 
ventral thirds being 1 he winde plan of tlie iii''trnment was most in¬ 

genious, but, while diminishing one of the dilheiilties eneoimlered in gas- 
tro.scopy, von .Mikulicz, added other problems far more serious, iieeanse, of 
the practical hearing of these ditfieiilties upon tin' .siieee.ssful performance of 
gastroscopy, they will be explained in some detail. 
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Yon Mikulicz did not use general anesthesia, as he correctly considered it 
unsafe to pass a rigid instrinncnt into the stomach without the aid of the pa¬ 
tient’s sensation. At first he used no anesthesia and it is not surprising that 
he found the retching and discomfort‘so great that he was unable to accom¬ 
plish anything. With morphin nnc.sthcsia, however, he was able to allow the 
instrmpeiit to remain within the stomach long enough to obtain some glimpse; 
of its interior. Inasmuch ns nothing was p\iblishcd conctirning the use of 
this instrument, it was probably unsuccessful. The rea.sons for failure are 
evident to anyone who has had experience in gastroscopy. 'Phe stomach is an 
organ far more difficult to manage than the bladder. It possesses 2 opctdngs, 
neither of which controls its conttmts with the same degree of security with 
which fluid is retniiu'd by the sphinct(!r of tin; bladder. It is itn])ossibl(!, as von 
Mikulicz discovered, to distend the stomach sucts'ssfully with water, since dis¬ 
tention with wat<*r almost always exedtes vomiting. Moreover, many of the 
pathological lesions in the stpmach (dond a water inedinm. 

It is inij>ossil)le to completely eiii|>ty thi‘ stojiiaeli of all food, and e^pially ini])oasible 
to wash ont a stomaeli aiul drain off all the water. It is snrprisiiifr Imw much is 
retnini'd after the most iiaiiistakin^ lavaae. The surest way to secure an empty 
stoinneh is to withhold all food and drink for a sufficient h'lifrth of ti?ne b<'fore the 
oxnmimition. Mvi-n after this precaution, some fluid will always he found within the 
stomach. This fluid will iiivariably cause clouding of any lens system which is intro¬ 
duced within the stomach without a preliminary preparation of the interior of tho 
stomach to receive an optical instrument. Upon this precaution, more than upon any 
other, dei)ends tla? successful examination of the interior of the stomach hy an indirect 
method. The stomach cannot thus be prepared without first introducing within it a 
direct endoscope. 

By menus of the endoscope, every centimeter of the o.sopliagus and atomacli 
can be explored us the ahorul end of the gastroseope is inlvaneed from the begin¬ 
ning of the eso])hagns to its final destinatioU within the interior of th(! .stomach. 
Such II inelhod of introduction permits of the detection (d' any abnormal condi¬ 
tions in the path ol the end of the instrument and, therefore, it is ahsohitcly 
flnfe. It enables the o|)eralor to obtain his hearings within the stomach and 
finally withdraw tlu' r(*sidnal fluid. N\hile it is \'er\' dillicnit to empty the 
stomach completely with a stomach tube, I have exjunienced litth; ditlicnlty in 
withdrawing through the esophagoseope so much of what remains in the stom¬ 
ach after fasting that the snh.seiiuent e.\aminati<in of the interior of tho stomach 
by indirect lenses was not interfered with. 

The successful use (d' the direct endoscope is a prercipiisite to the successful 
use of tho indirect tolesco|)o within the stomach. Moreover, the information 
obtained by the proper n.se of the endoscope within the stomach is of the greatest 
value in itself. A large iiortion of the stomach can be explored by this instru¬ 
ment, particularly if the stomach is dilated with air. lly means of the endo¬ 
scope, fon'ign bodies within the stomach and small bits of tissue for micro¬ 
scopical oxamination max Ik? removed. 1 believe that its value is underesti- 
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mated and that an exaggerated value is placed upon the indirect telescope. The 
satisfactory character of the views obtained bv the latter is illustrated by the, 
pictures accompanying this article. 

The indirect telescope will probably ])rovc of greater vahio in normal 
stomachs—in that it furnishes a negative <liagnosia~ ratluT than in tbo diag^ 
nosis of actual lesions, at least of cancers. It (Miables the operator to vi«‘w’ rap¬ 
idly a considerable portion of the stoniaeli. A sneeessfnl use of the indirivt 
instrument, however, is only made j)ossil)le by tlie preliiiiiiiary pr<‘piiration of 
the stomach by means of the straight endoscope. Without tlie latti'r, indiiwt 
gastroscopy is a failure. 

We owe to Dr. Chevalier Jackson the demonstration of tlii' fact tliat a rigid, 
straight tube can be passed into t.h(> stomach of a norinal iiian, and made* to 
traverse much of the interior of this oraan. .\s a result of tlie conclusions ol 


von Mikulicz that gastroscopy could not lie ])erfornied by tlie use of a straight 
rigid tube, practically no attcm))ts were inaih' to examine the interior ot tlie 
stomach dirtxdly for the following '■2~> years. Only attempts during this 
period deserve mention, that of i{osenlieim and that ol IJewid/oll. 

In 18!)f), Rosenheim designed an indiri'ct optical gastroscope I'onsisting of 
I) straight, rigid tubes. Tlu' outer tulx*, designed to be introduced blimlly, was 
closed with a rubber tip at the end. Within this lilted a middle tiilx! carrying 
the lamp, cooling canals, and inllating tube, wliili' the iiuiermost tube was the 
telescope. The middle and outer tuhes contained windows which eouhl be ro¬ 
tated after introdnetion over the lens, so that the interior of the stomach eouhl 


be viewed through them, or the iirisni could he complelidy cmered by tbo 
sheath aitd thus protected during its inirodui’tion. I he same objectinn applies 
to this instrument as to that of von .Mikulicz. 

A much better instrnnieut was that designeil by Uewid/.olf in ISIIT. I'or 
the outer tube of Rosenheim, he .subst itnte.l a Ilexible gum (dasti<- sheath, later 


replaced by a rubber tube. This is lirst blindly jiassed within the stomaeb, 
and through it is jjassed a rigid straight ])eriscoi)e. l.oeiiin.- and Steida have 
published some very satisfactory views of the interior of the sloinach obtained 
by this gastroseope. 1’hc instrument, however, obviates in no way tlie serious 
objectionable teebnie of necessitating a blind introdnetinn ..f the outer tube 
and of failure to provide for preliminary iireparation of the stomaeb before the 
introduction of the optical apiiaratns. It remained for Chevalier .liick.son’s 
demonstration of the feasibility of endoscopy, not only to prepare the way 
for the indirect examination of the stomach by an optical instrument, but also 


to reveal the very groat value of the endoscope itself. 

Regarding the relative values of the 2 methods. I am satisfied that the 
information which they impart when used together can be obtained in no other 
way and is more than is to be obtained by each method used separately. I'li- 
doubtedly, direct endoscopic examination, unless condneted under dr-ep ams 
thesia and combined with external manipulation of thf‘ walls of the stomaeb. 
will not bring important portions of the stomach into view—portions which 
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can be seen with the indirect view under moderate. distention < of the 
It’ Btomach. 

instruments. —If von Mikulicz may be called the father of esophagoscopy, 
Jackson may properly be termed the father of gastroscopy. I have modified the 
Jackson endoscope for gastroscopy in the same respects in which I have modi¬ 
fied the Jackson esophagoscope. The accompanying figure (Fig. 23), coupled 
. with the description of the esophagoscope, will make these modifications clear. 
The only difference between the esophagoscope and the gastroscope is that the 
latter is longer and its lamp is attached to a complete inside tube of extreme 
thinness. The gastroscope is 24 inches (60 cm.) long and 11 mm. in diameter. 
As has been explained, the lamp is screwed to a tongue-like separate portion 
of this inside tube which causes the lamp to spring into the recess of the sheath 
when the inner tube is in place within the outer one. I have also added the 
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Fio. 2.3.— Authok’n Oaktiioscope. A, Sheath of the RostroHcnpn; B, inner tube (endoscope) beniing 
the lump; C", tube carrying the largo lump for Kiiatniscopy; D, indirect telescope; E, relation of indirect 
lens and largo lump when those parts are introducod within tho outer sheath of tho ga.stroscnpc; F, 
endoscope for use with the largo lamp for direct gastroscopy. 


glass tube which tits by a ground cylindrical casing into the proximal end of the 
gastroscope. Jly niciins of this attachment, the stomach may be distcndctl with 
air after the gastroscoitc has been inserted within it. Figure 23, C, represents 
tho piece bearing the lamp used with the indirect periscope. The lamp is a 
very largo one, completely filling the lumen of the outside tube. It fully 
illuminates tho distended stomach. It is attached to the stem in svich a manner 
that when the indirect telescope (Fig. 23, 1)) is introduced after it the lamp 
is pushed to one side'and occupies the relation to the lens illustrated in Figure 
S3, E, a position most favorable for quickly obtaining a view of the gastric 
mucosa. Figure 23, F, illustrates a smaller endoscopic tube which also may 
bo used with this same large lamp. It permits a direct view of the interior of 
the distended stomach at a great distanee from the tube. With this instru¬ 
ment and its various pieces, it is possible to see a large portion of the interior 
of tho stomach with very little movement of the instrument. This in- 
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struiii6nt was developed quite independently of the knowledge of the instru¬ 
ments perfected by Hill and Eisner, botli of whom liavo done much to develop 
indirect gastroscopy. Hill, in particular, has explained that, for successful in¬ 
direct gastroscopy, preliminary endoscopy is essential. 

Hill and Eisner view tlie interior of the stomach indirectly through a tele¬ 
scope inserted after the introduction of an endo¬ 
scopic tube. The lamp, however, is attached at the 
end of the telescope and is made in one piece with 
it. Eisner has further published a description of 
an instrument with an additional prism, which 
can be rotated around in front of the indirect lens 
for the purpose of obtaining a retrograde view. 

The indirect instrument of Hill and Eisner has 
been successful. These authors have published 

Pio. 24. —Sossmann's Gahtbobcopb. 

views of the interior of the stomach and reproductions of intragastric patho¬ 
logical lesions. The first indirect telescope which I designed was precisely 
similar to the instrument of Hill and Eisner. Ihe author has discarded the 
use of this type of lamp and telescope because with the lamp herein described 
it is possible to use a direct endoscope tube; moreover, the illumination with 
the lamp he is now using is better. 

I have also designed an instrument by which both the direct and indirect 
views can be obtained after tbc instrument has been inserted. By pushing a 
prism over an indirect lens, the change is made from the indirect to the direct 









Flio. 26. —Distal End of E-oophagoscope BRoroHr a.« Far Anteriorlt a.vd to the Right as Possible. A, The knees are extended. (Fmai a 

a radaver with opened abdomen.t B, The knees are 6exed. 
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view. Witli neitlicr of these instruments, however, have I been able to obtaii 
•views which are as satisfactory as those given by the instrument first described 
in which the lamp is very large and attached to a stem separate from the tele 
scope. J believe that the size of the lamp and the relation which it bears to th( 



I'Icj. 27. Ahi'kahanoe of I.khhrk Cukvatukb 
OF a Nohmal Stomach. 


lens of the telescope, afford advaiitagei 
which are not to be secured from th« 
instruments in which the lamp and th< 
telescope are in one piece. Simplicity 
of construction is essential to success ir 
gastroscopy. For this reason, compli' 
cated instruments, though designed tr 
overcome certain very apparent difficul¬ 
ties, will not prove successful. This 
criticism applies to types of instruments 
of which the one constructed by Suss- 
mann is an example. Though a marvel 
of ingenuity, it is too complicated for 
practical use (Fig. 24). 

Technic of Insertion of the Oastro- 


scope.—'riio technic of the insertion of 
the gastroseope as far as the beginning of the (!ardia(! region of the stomach, 
is precusely similar to the technic of the insertion of the esophagoscope! 
riio de.'icription, therefore, need not be repeated. The necessity for flexing 
the knees during gastroscopy is even greater than during esophagoscopy. 
h Icxioii of the knees not only provides 
for relaxation of the abdomen but also 
on account of flexion of the spine per¬ 
mits the distal extremity of tlu* gastro¬ 
seope to occupy a more anterior plane 
within the stomiieh, so that its excur¬ 
sions within the stomach are greater. 

'riio contrast between tbe antei'opo.s- 
terior range of movenumt of rhe gas¬ 
troseope within the stomach when the 
thighs are extended and fle.xed is illus¬ 
trated in Figures 2.') and 2(5 \ and E. 

In the majority of instances general 
anesthesia is desirable. 



It is (piite possible to see tho in¬ 
terior of the stomach with tho aid of 


Fio. 28 .— CAHniAC Region or the .Stomach 
Viewed Through Indirect Telescope. 


local aiK'sthesia alone in many individuals without a degree of discomfort to 
which such patients object, nevertheless the examination is more satisfactorv 
with the aid of general anesthesia and by it the patient is saved all discomfort. 
No form of anesthesia is .so well suited to gastroscopy as intratracheal ancs- 
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thAsia by ether. I have a method of intratracheal anesthesia hv nitrons oxid 
and oxygen which is available when ol)j<H-tions exist to the nse of ether. F.ther 
however, is the anesthetic of choice and the whole pr.>ced.m> is so short that 
little objection to its use exists. Its use 
should always be preceded by morph in. 

As soon as the aboral end of the 
gastroscope has passed the e a r <1 i a c 
sphipeter it is easy to recognize the <lif- 
ferent character of the gastric mucosa. 

The latter is a darker red and is thrown 
into folds which contrast well with the 
paler and smoother esophageal mucosa. 

Difficulty will often be encountered if 
it is now attempted to push the ga.stro- 
scope further into the stomach. 'Phe 
end of the instrument is liahle to he- 
comc pocketed in one of the gastric 
folds, and thus its onward progress 
either ohstructed or rendered (huiger- 
ous. For the purpose of overcoming this dilliciilly, 1 have filtcii the glass 
window over the end of the proximal extremity of the instrument. 'Phrough 
the inlet of the latter, which is guaialed by a little aloj)-cock, the stomach may 

b(' (li.stemhsl. Its tiisleutioii iniim;- 
(liately obliterates the folds ami 
shows tin* direction of the gastric 
canal i>ver the- lesser cnrvatnn*. It 

is impoi'tant to ..gni/e thus the 

les.ser curvature, as it. forms th(! 
most serviceahle landmark within 
the stomach fp'ig. ii7). 

Having ])assed tlm lesser curva¬ 
ture, out' has already itispected a 
considerable j»ortion of th<^ cardia 
and lesser curvature and, by ail- 
vaneiug the instrument still fur¬ 
ther, the region of the greater 
curvature ilireetly in front of the 
instrument will be ecen. The in- 
strumeut should now bo withdrawn 
until its distal <‘n(l lies in the most 
spacious portion of the stomach; the glas.s window should then be removed 
from the proximal end and the large lamp and indirect telescope inserted. 
When these are in place and adjusted in their proper ndations, the stomach 
IS again distended. In this condition, more distant views in a lateral direc- 
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tion toward the fundus of the stomach and in the direction of the pylorus 
are obtained. Moreover, the magnification by the lens renders the finest details 
of the mucous membrane visible. Figures 27, 28, 29 and 30 show the views 
obtained by tlu; indirect method in various directions within the stomach. 

If now it is desired to examine-directly any portion of the greater or lesser 
curvature with the aid of the more brilliant illumination furnished by the large 
lamp, the straight endoscopic tube may. be inserted in place of the telescope. 
It must be remembered that, when the direct endoscope is first inserted jnto 
the stomach for the purpose of preparing the stomach for the indirect method, 
the light is not strong enough to illuminate the interior of the distended stomach 
at any distance froin the tube. With the combination of the large lamp and the 
straight eiuloscopic tube, however, one may see clearly the fully illuminated 
and distended stomach. 

Value of the Direct Endoscope. —Refereneo has already been made to the com¬ 
parative merits of the direct and indirect methods, but 1 desire to emphasize npain the 
Krcat value of the direct endoscope in examining the stomach. For the development 
of this instrinuiMit we owe much to Dr. Jackson. In liis paper, nppearinp in 190S in 
the, Amniiaii Jniniial nf MriUcal Scicnevs, he refers to the following diagnoses among 
70 III isci'llaneons endoscopies: 


Chronic gastritis .. fi 

(lastroptosis . 3 

(lastrectasia . 2 

Malignant disi'asc of cardia. 3 

Malignant disease of pylorus.•.. 3 

Malignant disease of lesser curvature. 3 

I’eptic nicer . H 

Cured peptic ulcer. 1 

Negative results, of value. 1 

Foreign body removed. 1 

(iiistric syphilis .». 1 


With the cudo.scojie nloue, particularly if the organ is distended, it is pos¬ 
sible to cover a large portion of the stoiuach, and iiistrunicntation is possible 
only through an instruiuent of this kind. I believe that both Flsiier and Hill 
have somewhat exaggerated the iuiiiortance of the indirect method. The latter 
is nevertheless ncccssarv for a complete survey of the interior of the stomach, 
and it greatly facilitates the rapidity of the examination. It furnishes informa¬ 
tion of a special kind which we cannot afford to be without. 

Field of Usefulness of Gastroscopy. —In e.stimating the value of gastroscopy, 
2 questions suggest themselvos; (1) Is it more desirable to depend upon an 
exploratory laparotomy for a diagnosis of intragastric lesions than upon a gas- 
troscopic exnminntioii? (2) Does gastroscopy furnish any more information 
than may be obtained by the use of the X-ray ? 

.\n exploratory laparotmny is safe. It is possible to perform it under local 
anesthesia, if necessary, or at least under light general anesthesia, and there are 
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few instances wUeii it does not reveal all that is nwessarv to know. As opposed 
to these considerations, liowever, it is jiossilih* to olitain - with the aid of not 
more, at least, than a short period ol lialit general anesthesia-—the desired in¬ 
formation concerning the interior of the vertical |uirtion of the stomach by gas¬ 
troscopy. A gastroscopie examination will not neeositate the patient's remain¬ 
ing in bed until the wound is heale<l. A neces^arv snlisi'ipient operation is not 
delayed or embarrassed by the exjiloratorv one. Most important of all, if 
concrete facts are presented to a jiatient, it is easier to inllnenee him to dwido 
intelligently upon a projier course of treatment. Moreover, if the aiirgeon 
knows the character of the lesion present and its e.xtent, he is in a better posi¬ 
tion to know what operation should he |)erformed than when he is obliged to 
decide quickly', after the abdomen is opened. 

Consider a surgeon dealing with a ])ossihle new growth of the stomach, 
which cannot be palpated through tin' abdominal wall. It will he assumed that 
the patient has had gastric symptoms, lie may have been in good health, or now 
and then he may have had imhdinite gastric symptoms or have given a history 
of an old nicer. The new .symjitoms of which the |)atient eomplains do not im¬ 
prove njioii expectant treatment during a jieriod of 'J weeks, hnt heeonu' worse. 
A radiograph is taken, which is lU'gative. SiU’li a ea"!' suggests cancer of the 
cardia. Obviously, it is wi.ser to attem])t to see the interior of the stomach 
than to advi.so such a jiatient to snhmit to an exploratory operation. If the 
grow'th is found, and the diagnosis is eoidirmeil by the mieroseojie, the opiTator 
is no long(*r dealing with nia'crtainlies. 1 he jiatient is Inrnished with infor¬ 
mation njioti which he can act intelligently, and the surgeon is better jirejiared 
to jdan his ojii'ration. lie will know, in the first jilaee, that a malignant n(*w 
growth i.s present and can determine its jiosilion if the tumor can he si'cn with 
the ga.stroseojie. If the .\-ray examination is negative, there is very strong 
evidence that the growth is small. I believe that, without the information which 
ga.stroscojiv can furnish, both surgeon amj jiatient are at a ilisadvaiitage. 

Appearances of the Normal Stomach. The ajijiearaiiees of the inti'rior of 
the stomach are widl rejireseiited in figures ilT, -b and .ill, in connection 
with the de.scrijition of the int rodiiet ion of the gastro.seojie. Is it jiossilile to see 
the pvloriis ? It ninst be renieniheii‘d that the jiylorie region of the stoniaeh 
croBses the vertebral column. In this direction, the entrance to the jiyloric 
region may' be seen (Kig. iiS). I he jiN’Ioriis itsidf 1 have not lK*c*n able to see, 
though J have seen pyloric carcinomas, for the majority of the pyloric carciiio- 
mas extend into the vertical jiortion ot the Btomach. Iloth Hill and I'ilBiier 
have said that they have seen the jiylorus, and they ha\c published pictures 
showing it. 1 have not been able to confirm their exjierienco. 

DIAGNOSIS OF PATHOLOOICAIj CONDITIONS WITHIN THE STO&IAOH 

Gastrosi'opy is yet so new that little ojiportnnity has been afforded for an 
accurate description of tlie aiijiearanees of pathological lesions within the 
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stomach. I have examined few intragastric lesions other than cancer. One or 
2 illustrations of these have been reproduced. I have diagnosed 20 cases of can 
cer .of the stomach hy its appearance or by microscopical section of pieces of 



Fio. 31.— Small Outlying Nodule from a Fio. 32. —Cancer of Lesser Curvature of 
Patient with Cancer of Cardiac Extrem- Stomach. 

ITY OF THE Stomach. 


tissue removed at the time of the examination. Two cases of ulcer have come 
under my observation. In 1 the microscope showed a round-celled infiltration 
of the tissues; the patient left the hospital much improved. Inasmuch as both 



PiQ. 33. — Cancer of Lesser Curvature of Fio. 34. —Cancer of Cardiac Region of 
Stomach. Stomach. 


ulcer and cancer are operable lesions it is not a matter of vital importance to 
distinguish between them. 

Of the intragastric lesions which may be discovered by gastroscopy, ulcer 
and cancer are the most important. Later the changes due to the various func- 
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tioiinl gastric disturbances and cbnuiic forma of gastritis muv l»o suriu-icntlv 
ilefined to enable one to recognize np{>earancos wbi.-li will b«' cliaractoristie of 
such lesions. At present we niav sav that the iiiueoiis ineiiihraiie of the stonii((di 
in chronic gastritis and in anemias is pale. In chrome gastritis, i*img<*slcil an'iis 
and inueus-covered spots are seen. In eoiulitions asM>ciated with higliei aciilitv, 
the membrane iiiaN be unusually congestcil. and erosions iiiav be seen in places. 
In these conditions, a 
gastroscopic examina¬ 
tion is of value, chiefly 
because it may exclude 
ulcer or cancer. 

Cancer and Ulcer.— 

Of these 2 conditions, 
the appearances of can¬ 
cer arc more typical. 

In cancers of the car¬ 
diac region, there is the 
a a in e finely granular 
surface which is some¬ 
times found in the 
esophagus. In other 
eases, there are small 
tumors present in the 
neighborhood of the 
jirimary growth. When 
these are found they 

are very diaracteristic — C'ani kh ok Uppkk I’iiution ok Lkhmk.k (^uhvatohic ok 

, ■ . . .Stomach, 

and specimens for iiii- 

croscopical examination may he easily obtained from them. I'he appearance of 
one of these nodules is represented in h'ig. Ill. I'lie edges of tin* main jiart of 
the growth are everted. The surface of nicer may he covered with granulations 
or with slough, or the base may he gramilar. 'I'liese tumors are best stmlied 
endoscopically. Tumors further within the cavity of the sloitiaeh differ triucdi, 
according to the stage in which they are e.xamined. rieeiali<in may be uliseiit. 
In late stages, I have seen the pyloric ami prepyloric regions surrounded by a 
tumor which had infiltrated the walls of the stomach beneath the muc/ms mem¬ 
brane, converting the stomach in this location into a rigid tube without ulcera¬ 
tion. In such cases, the surface is thrown into folds resembling the noniial 
ruga*, except that they arc rigid and unyielding. It is in these cases that the 
indirect method of examination will Ik- more helpful, (’hange in the wdor of 
the mucous membrane, abnormalities in evenness, and protrusions within the 
stomach will attract the attention of tlie surgeon to the abnormal area. A fre¬ 
quent appearance produced in the.se instances by cancer of the cardia is that 
represented by Figures 34 and 3.'>. tSmall tumors project into the cavity of the 
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stomach a short distance from the cardiac sphincter. Such appearances an 
absolutely characteristic. 

After the recognition of any area which appears to be abnormal, the endo 
scopic tube may be inserted and a portion removed for microscopic examination. 
It is impossible to distinguish cancer from ulcer, at least with our present 
knowledge, and the microscopical examination of the tissues removed should 
alone be relied upon. If this shows carcinoma, wc know that cancer exists; if 
it is negative, wc cannot exclude malignancy. If cancer is present, however, 
and care is exercised as to the portion of the mass from which the piece for 
examination is taken, there should be few failures to secure tissue which i.s 
typical of the lesion. I have, however, often failed. The removal of normal 
mucous membrane undermined by cancer is the most frequent cause of failure 
to obtain a specinien of the growth itself, as such a relation of nonnal to diseased 
tissue is not infrequent in the periphery of a tumor, and it may not be possible 
to pass the periphery of tumors with the gastroscope. 

Ulcers within the stomach have been classified by Eisner as simple erosions, 
as small round pnnehed-ont ulcers, or as callous ulcers. lie describes these 
fonns. I am not, from my experience, able to describe the gastroscopic appear¬ 
ances characteristic of ulcer, and believe that as yet the knowledge of gas¬ 
troscopy has not been sufficiently broad to justify such descriptions. Most of 
the descriptions display a dependence upon appearances seen at autopsy or at 
the operating table. Such sources of infonnation furnish bettor guides than 
actual appearances through the gastroscopic tube. 

Nevertheless, this much can be alleged: carcinoma and ulcer, when seen 
witbin tile stomach, can be recognized, so that when dealing with the former 
we arc seldom in doubt as to the nature of the lesion. In the majority of 
cases, the diagnosis can be confirmed by obtaining a microscopical section. 
This latter method of diagnosis should be more or leas certain, according 
to one’s skill in selecting poitions of the lesions from which to take the 
section. 

The Gastroscope and the X-ray. —As I have stated, my own experience has 
been limited chielly to cancer, and the majority of cancers which I have diag¬ 
nosed have been in the cardiac region of the stomach. It is in this region that 
the gastroscope finds its greatest field of nsefnluess, though, of course, growths 
in this locality are far more infrequent than in the pyloric region. This fact 
introduces for discussion the comparative diagnostic value of the X-rays and 
the gastroscope. 

The conclusions of such a discussion arc of much importance because an 
X-ray examination is easily made and is accompanied by no particular discom¬ 
fort. On the other hand, a gastroscopic examination is either accompanied by 
quite a little discomfort or necessitates a general anesthetic. 

I have been fortunate enough to bo asstHuated in some of my work with Dr. 
1-cwis G. Cole and Dr. I.c Wald. Dr. Le Wald will discuss his views in another 
portion of this work. 
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To Dr. Cole unquwtionnWy bolonp, the .-n.lii of having- U-on ono of tho first to 
.lemonstrate that a series of bismuth shadows of tlu- stomn.b may be taken at sueh 
intervals that the various stages of tlie peristallie wave inav be seleete.1. He has fur¬ 
ther shown that m such a series of plates l.sious of an obslruet.ve nature within tho 
stomach will cause chaii^^es in the various stains of th,. per.stalti,- wave wlii.-h are 
eharacteristic of these lesions. Sueh perfeotiou of the \-rav dia;;nosis ofthe stoina.-h 
in some degree reduces the value of gastroscopy It. howcNcr, v.nly diiuiiiishes the 
Miluc of gastroscopy in that particular portion ol the stomach where gastroscopy is 
weakest. Dr. Cole has been kind enough to furinsh tlu' writer with an impression of 
his o\yii view of the comparative values of thc.-e proc.durcs. for luibhcation here. He 
states; 

“Every’ possible effort should be made to detect early malignant lesions of the 
gustro-intestiiuil tract. 'I’he results of the teclunc already .Ic-criluil in tins chapter, 
indicate that in tlu* iu*ar future the I'stiphagoscopc and ga-troscopo will gi\‘e as valuable 
information in the upper portion of the digestiie tulic as the proctoscope now fur¬ 
nishes at the lower end. In both these regions, the lield ol usefulness of these instru¬ 
ments is overlapfK*d by or so closely associated u'ltli roiitgeuologie diagnosis that a 
word from a rontgenologist iiia.v not come aiiiiss. 

“TKCHNIC.—'rile gastroseoiiie e.\amiiiatioii is apparently less painful than one 
would imagine. No one relishes a sword -swallowing fi'at. and tew patu'iits take kindly 
to the stoinaeh tube, but it is surprising bow liltb* diseoiiilorl llie gastroseope entails. 
The 3 or 4 patients whom 1 have seen examined by the iiietbod described in this eha|)- 
ter made less eoinplaiiit than the average person makes mer .iii ureteral eatlieteri/.a- 
tion, which is considered painle.ss by the geiiilo-iiriiiary surgeon. 

“FIKLiD OF OBSIOItV'ATION.-- .Ml ji.irt- id the esophagus end the riigie on the 
anterior and jiosterior jiarts of the vertical portion of the sloiiiaeli are revealed with a 
distinetness that is astonishing to one unfamiliar with the exainination. The pars 
eardiiica, and espeeiiill.y the eardiae oriliee, where a lesion is more likely to escape even 
careful riiiitgeiiologie observation, is the ver.v region to which the gastroseope is par¬ 
ticularly applicable. 

“The information gained by gastroscopy is of two kinds: 

“First: The detection of a lesion in the l•sophagus or vertical portion of the 
stomach. 

“Second: Coiieliisioiis as to its malignaiiey or iioii-maligminey. 

“RKLATIVK USKFb'L.NKS.S OF (i ASTlfOSt'OFlt; AM) ItO.VTIi K.VOOH A I’ll IC lO.X 
AMINATIONS.--1n their s]ieeial regions, the gastroseopie and roiitgcnographie 
e.xamiiiatiuiis are about ei|ually siiceesslul in the dnignosi.s ol such lesions, but 
the extent of tlu* larger h*sions, partleiil.irly on the lesser eurvaliire of the stoinaeli, 
can be determined more accurately by the rontgeiiogriiphie examiiiation. Although 
cardiospasm, cicatricial eoiitraetion, and ean iiioma of the par- eardiaea ean nsuiill.y be 
identified rbiitgenograiihieall.v, tbe dilbri'iitmtion between these l•onditions ean be 
made with a greater degree of eertainly by tbe gastroseope than by the niiilgen ex¬ 
amination. The riintgenograin reprodiieisl in Figure 2 illustrates Ihi* value of this 
combined method of examination—in this instanee, applied to the esophagus. Stere¬ 
oscopic rontgi’iiogriims of this patient -liowed a eidleetion of bismuth just above the 
root of the lungs, caused probably by pressure on the esophagus of the root of the lung 
on the oreh of the aorta. Although the obstruction was not eompleti*, the involvement 
looked suspiciously like iiii orgame lesion, judged by a single exiiiniiiation. The 
csophagoscopie examination, on the eoii’rury, faileil to show any lesion at this point, 
and u subseiiuciit autopsy deiiionstr.iled that this urea of the esophagus was noriniil. 

“The present field of gustroeolie examination does not ineliide the pars pyloriea, 
ns has already been stated. In tin- ri'gion, where 80 per cent, of gastric carciiiomuta 
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occur, serial rontgenofjraphy affords the most accurate information obtainable. On 
the rSntgenographic findings alone one is justified in making a positive diagnosis of 
indurated gastric ulcer or carcinoma, although it is not always possible to differentiate 
between these conditions. However, as indurated ulcer may become maligpiant at any 
time, ulcerative processes should be considered malignant until proven otherwise by the 
microscopic exainination of a specimen. 

"VALUE OK COMBINED GASTROSCOPY AND SERIAL RONTGENOGRAPHY. 
—While ca(;h of these specialties, still new, has its own field of utility, a co¬ 
operative use of both examinations will result in a more accurate diagnosis of gastro¬ 
esophageal lesions than has ever been attained by any other method or methods, and 
will render infre<iuent, if not impossible, the failure to recognize malignant lesions in 
their earliest stages.” 

In niy opinion, tlicro can be no (picstion that it is moat desirable in every 
case of intvuf'astric lesion to have the findings of both an X-ray and a gas- 
troscopic e.xaniination. fn the cardiac; region of the stomach, an X-ray ex¬ 
amination is often inconclusive. It is, however, in just this region that gas¬ 
troscopy is strongest. .\t the present time, it would be iniwise to define either 
how mncli of the stoniacli should be claimed by either of these methods of ex¬ 
amination or the degree of certainty with which negative findings may be 
trusted throughout such fields. I believe, however, that subsequent experience 
will substantiate the following statements: 

If the interior of the stomach appears normal through the gastroscope, the 
conclusion is justified that the vertical portion of the stomach is normal. This 
conclusion, however, is not warranted by a negative X-ray examination. 

On the other hand, a negative gastroscopic examination, at the present time, 
docs not e.xelnde a lesion in the pyloric portion of the stomach, whereas a series 
of bismuth pictures taken with a frequency which shows the progression of the 
Ijeristultic wave will show a lesion of the pyloric portion of the stomach, if such 
exists. 
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SURGERY OF THE ESOPHAGUS 

A. THE INTRODUCTION OF SOUNDS 

The iiitrochictioii of I)oni>ic's into the cso])lii<gns is indiented for j)urposeH of 
diagnosis and for the dilatation of strietnres. 

Anatomical Points. —The following anatoniieal jaiints are to he noted. Tn 
the neck the esophagus lies in front of the sjiinal eolnnin ain^ hcdiind the 
trachea, a little to its left side, so that it jtroj«-ls slightlv Ixwond the left border 
of the trachea. In tlic thorax it ocen])ies a portion of the posterior niediastinnin 
and is there situated still further to the left. Karciv the thoraeic (hurt touches 
its posterior surface in the upper j)art of tlio thorax. .\t the hifnrcation of the 
trachea, the esophagus lies I)ehind the trachea and also hehind the transverse 
portion of the arch of the aorta from which tlie trachea se[)arat(“s it. Ihdow 
this point, it lies at first to the right of th(! dcsceniling aorta, and, as it crosses 
the left bronchus, its rchitivc! ])osition is such that it nitw' lies Is'lwcen the hsft 
bronchus and the aorta, the latter Ix'ine j)oslerior and to tin; left of tlu! (‘soijha- 
gu.s. Then the esoj)hagi]s ci'o.sscs o\cr in front of the aorta to ta1<<! its position 
to the left of that vessel in the. lower ])art of tin; thorax. It may, therefore, bo 
said to turn spirally around the aorta. Its shaju-, however, is not twisted as 
niuch as the description of its course relative to the aorta might l(*ad one to 
think; for the greater part of the twisting is done b\ the aorta, wh(;r(!as the 
esophagus is (■omj)arativ(dv straight. '111(^0 are individual diir<'r(*ne(!S in its 
shape; in some subjects the curve is niarked, in titlnws merely indicated. At the 
esophageal opening in the diaphragm, it lies niarkcxlly to the left of the median 
line. The last centimeter or 2 (about 'g in.) of the esophagus, rarely more, is 
in the abdominal cavity, where it joins the atoniacb. 

It receives its blood supply in tlie neck from brandies of the inferior thyroid 
arteries; in the chest, from branches of the bronchial arteries and of the aorta 
itself; in the abdomen, from branches of the left gastric, artery. 

4‘Jl 
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It has a mucous, submucous, and musculat* coat. It is covered by a layer of 
connective tissile which is directly continuous with the mediastinal connective 
tissue. 

It is of importance to know that a narrowin/f of the lumen of the esophagus 
is normally present at more or less well-defined places. The first of these is 
at the hegimiiiig of the e.sophagiis, behind the cricoid cartilage; the second or 
middle (!onstri<!tion corresponds to the bifurcation of the trachea, though there 
may also exist an intermediate one between these 2 at the 
junction of the eei'vical and thoracic portions of the 
esophagus; the tliii’d constriction is at the; hiatus n-sopha- 
gens of tb(! dia])bragni or from 1 to 2 cm. (•/> in. or so) 
above it. 

One .sfioiild know not only the total length of the esophnpus 
but also tile (listane(> from the ineisor teeth to certain points 
■serviiif^ as landmarks. 'I'liree points should he known; they are, 
lirst, the h<p:inninp; of the esophafjns; second, the site eorre- 
spondiiif; to tlu‘ hifnreation of the trachea; third, the cardiac 
end (d' the esophapiis. 'I'he distances of these [loints from the 
t<‘eth are not the same in all individuals hat nia.v vary to a eon- 
siderahle dcf'ree, and they are, as a rule, shorter in females than 
in males. 

According to v. 1 lacker, the most freiiuent measure¬ 
ments are as follows: For males, from the teeth to the 
beginning of the esopbagns, 15 cm. (fi in.) ; to the bifur¬ 
cation, 2fi cm. (10’5 in.) ; to the ctirdia, 40 to 41 cm. (IG 
to Ki’h in.). For femaU's these figures are, respectively, 
14, 21, iind IhS to .‘iO cm. (5’/5, !)I5, and 15 to lo’/h iu.). 
l'’or facility in memorizing we may say that the first 
stretch, U'cth to lu'giniiing of esophagus, and the last 
stret(4i, from bifurcation to cardia, measure each about 
15 cm. (li in.), while the middle strebdi, beginning of 
e.sophagus to bifurcation, measures about 10 cm. (4 in.). 

Types of Bougies.- Fso|)hageal bougies are of 2 kinds, the silk web bougies 
with conical points ( Fig. 1, .V) and the olive-tip|)cd bougies (Fig. 1, 11). The 
former are used for dilating strictures, the hitter are preferable for detennining 
the exact location of the stidctiire. as the olive point is arrested at the site of the 
constriction. If .‘in idivi’ point can be made to jiass beyond the stricture, one 
can .sometimes, on withdrawing it, also locate the lower end of the stricture by 
the resistance which the bougie eiiconriters. lioth the conical and the olive- 
tipped bougies are made in different sizes. 

Diagnosis by Bougies. For purposes of diagnosis, a fairly large-sized olive 
tip is first introduced, in order that its passage beyond the stricture may surely 
bo prcvcntisl and the location of the stricture may be determined. Then, to de¬ 
termine the caliber of the stricture, smaller and smaller olive tips arc inserted. 


0 


FI «. 1.—A. Co N1 <■ A I. 
Horn IE. 11, Olive- 
tipped UllUUIE. 
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until one of them passes. The stricture ina v he so narrow tliat even tlio smallest 
instrnincnt fails to pass bevoiul it. 

Dilatation of Strictures. —Por (lilatim: strielures, the eoiiieal silk weh lam- 
gies are useiK ITaviiii;' deteriiiined the ealiher as stateil ahovt*. we heiiiii with 
the bougie, eorrespoiiding to that ealiher and gradiiallx insert larger and larger 
bougies, provided that the .stricture proves |o In* dilatahh'. 

The surgwiii sits in tVoiit of the patient, a ha-'in at hand to catch the saliva, 
and the patient's clothes jirotivted h\ a slieet or li\ towels, .\rlilieial teeth are 
removed. The bougie is dipped in walei', that it ina\ elide more easilv. and. in 
the case of the silk web bougie, for Iht' p\irpof.e of rendering it niori* pliable. 
Of lubricating agents employed, w.iler is IIk' one that is lea.-'t ohjeetionahle to 
the patient; however, oil, vaselin. glycerin, or white ol egg may be substituted. 
The patient’s head is brought slightlx forward, a' this |)Of.ition opens the in- 
Iroitus of the esophagus, ami the hongie is introdneed into the pharynx in the 
midline or slightlv to the lelt. <d it, as the cMiphaans lies soimwvhal mor<‘ on the 
left than on the right side. One should seek lo axoid eonlaet xvith the hitee.al 
eavitv as much as possible in order to axuid gagging. In some ea.ses, hoxvexer, 
in order to facilitate the introduetiou ol the in-.trnnient. it max he lu'ceshary to 
press the tongue gentlv forxvaril xvith the lelt index linger. More or less resist¬ 
ance max'be eneounten'd ;il the sites xvlu'i'c'a narri'xviiig ol the lumen is normally 
present (compare anatomical points nu'iitiouetl ahoxc). The most eouslant of 
these obstacles is at tint bi'ginniiig ol lluM*sophagus. hehitid llu‘cricoid eaililago. 
This can best be overcome by causing ihe palieui lo sxvalloxv, as the hotigio 
passes that point, on its xvilhdraxval as xvell as on its introduetiou. lo diminish 
the gagging, tlu* salixui should he alloxx'eil to lh>xx' out ol the iiioulh, Ihe pal units 
face being tiiriuMl slightlx doxx'iixx'ard. .Mo''t jtalieuls, unless insliiieled olhcr- 
wise, turn the face up, and in eouseipieiiee ihi* salixa lloxxs loxxaid the hiixiix 
and causes coughing. 'J'he lendeuex to gagging may also he .liminislied by eii- 
coiiragiiig the jiatieiil to breathe deeply. 1 iidm* loree should lu'xer he em¬ 
ployed; the bougie must be ]iassed geiitlx. One should leel his xvax, as it xveie, 
as if the tip of the bougie xx’cre the tip ol the linger. 

After the patient has heeouie somexvhat aceiisltuiied to the procedure of 
passing the bougie, tbe in.striimeiit laii he left in phu-e for r, minules or even 
!/• hour. To prevent th(“ patient. Irom hiting off the hoiigie, a cork or wooden 
wedge may be introdneed between tlie teeth. .Manx patients soon learn to in¬ 
troduce the bougies themselves. 

For very narrow strictures, the silk web bougies eaiinot be used; filifonn 
boupcs must be employed. '1 hose made of eatpit, it not varnishtal, will sxvoll 
when in situ and thus aid in .lilating the stricture. They may be left in idaee 
for 10 to 30 minutes. Tii inslaiiees xvhere difficulty is erieoiiutereil in finding 
the entrance to the stricture, a number of filiforms may be introilueed through 
a holloxv bougie down to the strieliire. and one after another may be pushed 
forward in a manner similar to that employed in tight strictures of the uretlira 
Where these methoils fail, attenipt.s should he rnado to pass a fili- 



m THORACIC StJRGEinr 

fonn with the aid of the eaophagoscope. Where a gastrostomy has already been 
performed, it is ofteb possible to pass a bougie from below upward, when at¬ 
tempts to pass it from above downward have failed. 

If a stricture has been somewhat dilated by one of the above methods, rapid 
progress may often be achieved by the introduction of a rubber drainage tube 
stretched over a long probe (v. Hacker’s method). As probe or drainage tube 
carrier, a stiff filiform is used. As the rubber tube is stretched over the car¬ 
rier, its open end will project to one side (^'’ig- 3, A). To facilitate its intro¬ 
duction into the stricture, the projecting open end is cut off (Fig. 3, B and C). 



ABC 


Fio. 2.— Inthouuction op Filipukm Bouuikb (a, b, c) X'lu. S. — A — Sthetchino a Ruddeb 
Throuoh a Tubular Buuuie Into the Stricture. Tube Over a Carrier. B and C— 
b', THE Filiform, hah Entered the Stricture. Cuttino off Projectino End. 

When the armed tube has been earried through the stricture, the outside end of 
the carrier is released by stretching the tube and letting it slowly glide over* 
the carrier. The rubber tube then, by virtue of its elasticity, tends to resume 
the caliber it had before it was stretched and thus dilates the stricture. 

No matter whnt method is employed, the dilatation must be gradual and 
gentle. If pain or fever (veurs during the course of treatment, the introduction 
of bougies must bo intermitted to avoid the fonnation of nicer with possible 
Periesophageal phlegmon or perforation. 

A very ingenious method of aiding the esophageal bougie to ^nd its way 
down is one using a thread as a guide, as recommended by Mixter and Plum¬ 
mer. Olive-tip bougies are used, the olives of which are provided with drill 
holes from the tip to 1 side of the base for threading (Fig. 4, A). The patient 
slowly swallows 6 yards of buttonhole silk. The first portion of this forms a 
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snsrl in the esophagus or stomach. Plummer, therefore, recommends lotting 
^e patient swallow 3 yards during an afternwn and the remaining 3 yards on 
the following day. The first portion passes into the intestine during the night, 
and the remainder usually follows without snarling. 'Phis thread of silk passes 
down the intestines sufficiently far to prevent its withdrawal on lH>ing phlleil' 
taut. The silk is now threaded into the olive, and the Isuigie is passed under 
its guidance. The passage of an unguided instrninent is ])artienlarly ditfieult 
in cases of diverticulum and eases of dilatation jiroximal to a eonstrietion, 
\(hether organic or spasmodic, the tendency always being for the instrument to 
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become pocketed in the divcrtipuliim or in the poncli-likc dilatation. Iho 
threaded olive will likewise enter the diverticulum ns long as the thread is left 
loose (Fig. 4,13) ; but when it is drawn taut, the olive is raisr'd out of the pouch, 
and it can then be passed into the jn-oper channel ( h ig. 1, ('). Similar condi¬ 
tions will obtain when there is a hag-like dilatation above a constriction. ^Vith 
the aid of the threaded bougie, it is also possible to determine the site and depth 
of a diverticulum. The bougie is passed to the bottom of the pouch, the thread 
being slackened slightly; then a pull on the silk raises the bougie to the place 
where the esophagus continues downward. 

Electrolysis has been used with good results. The negative pole is brought 
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in contact with the structure, while the positive pole, attached to a broad, flat 
electrode, is placed on the thorax. A current of 15 milliampcres is applied for 
50 to 60 seconds. 

Where dilatation by any of the above methods is impossible, operative meas¬ 
ures are employed. These arc internal or external esophagotomy, gastrostomy, 
and combined operations. 

Bangers. —A disregard of the rule that the passage of bougies must always 
be gentle, or, still worse, the use of brute force in the presence of an obstacle, is 
apt to cause perforation just above a stricture or at the site of an ulcer or car¬ 
cinoma. If ail aiiciirysiii of the aorta exists, there is great danger of perforat¬ 
ing it and causing immediate death. This accident has occurred repeatedly. 
Another danger is that of introducing the bougie into the larynx and causing 
suffocation. Ordinarily tlic irritiltion would promptly cause a violent spasm of 
coughing and thus give warning of the mistake, but in the presence of anes¬ 
thesia the error might not he noticed promptly. 

Contra-indications.—If wo know that aneurysm of the aorta is present, the 
passage of a sound should be avoided, if possible. However, the pre.sence of an 
nnenrysm ns the cause of esophageal ohstrnction may be unknown when the 
bougie is introduced for purposes of diagnosis or treatment. I described, in 
18!)1, 2 eases with marked obstruction in which I had introduced bougies for the 
purpose of dilating what was supposed to be a malignant stricture of the esopha¬ 
gus. In the course of this procedure I observed that, when the bougie was in 
situ, its stem could be seen and felt to pulsate. This symptom led me to suspect 
the preseneo of aneurysm of the aorta, a diagnosis which wa.s later substantiated 
by additional clinical symptoms. The cases demonstrated a new symptom of 
aortic aneurysm in the pulsating esophageal sound. Of course, this pulsation 
will take place only if the aneurysm impinges on the esophagus, and it is, there¬ 
fore, most likely to be found in cases where the aneurysm causes esophageal 
stenosis. If, therefore, the bougie transmits pulsations, one should be very 
wary of reintroducing it. 

Although opposed to former views, we must consider the presence of carci¬ 
noma of the esophagus to be another contra-indication to the passage of sounds. 
Irritation of a carcinoma is apt to cau.se it to grow more rapidly, in this location, 
as elsewhere. One should, therefore, desist from passing sounds oftener than 
necessary for a diagnosi.s. Fonncrly, dilatation \va3 a recognized method of 
treatment of carcinoma of the esophagus; in the light of our present knowledge, 
this practice must be condeinnetl, especially since I have demonstrated and 
proved the possibility of successful surgical removal of esophageal carcinoma 
(page .’310). 

In non-dilatable strictures the passage of bougies should not be persisted in; 
they are cases for operative treatment. In congenital stenosis of the esophagus, 
if the bougie fails to pass when handled gently, one should desist. These cases 
sometimes have complete atresia of the esophagus. 

I saw a case of this nature in consultation, in a baby 4 days old, that had 
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vomited everything since birth. Bougies v.-ould not enter tlio stomach. T coun¬ 
seled the J)erformance of gastrostomy and warned against further attempt’ 
at t)assing bougies. The family physician, li.nvcver, permitted liimscif to b 
Urged by the parents to make anotlier attempt to ])ass a sound. 'I'hi.s time ’ 
succeeded in overcoming tlio obstruction, and tlio baby swall’)we<l some mi.k 
which did not return. Death occurred soon after, and autop.sy revealed that 
a complete atresia of tho esophagus had been pre.siait, and that tho bougie had 
perforated through tho bottom of the blind ])ouch into tho pleura. 

B. ESOPHAGOTOMY 

1. Intern Ai. Esoimiaootomv 

Internal esophagotomy with the aid of an instnunent similar to Maison- 
neuve’s urethrotome is a dangerous procedure, as it may be atteinled by perfora¬ 
tion of the esophagus or injury to ncighboiing organs occasioui*d by entrance 
of tho instrument into a false passage; or it may bo followed by pori-mopbagtml 
phlegmon. -It has, therefore, been abandoned. I’ndc'r tlu; guidance of the eye, 
with tho aid of the eso])hago.scopc, internal esojihagotomy stands upon a 
sounder footing. (Sec Vol. Ill, (’hap. .\.) 

2. Internal F.soimiaootomy (\)MniNKi) with Gastrostomy 

An interesting and very sueccs.sful method is that of nnuham, who employs 
silk threads and guides. Dunham has perfected AblM!’s methoil of sawing into 
* a stricture with a silk thread by wedging an olivary dilator into or against tho 
stricture, thus pressing the .stritig against the wall of the stricture which it is 
intended to cnt. The method presnp|)nses the presence of a jireviously iiiado 
gastrostomy opening. The procedure is as follows: 

The patient swallows a silk thread which is passed through an ordinary 
glass drinking tube, and the bmse end of which is nllowfsl to float in a glass of 
water. As the water is sucked through the tube, the silk thread is washed <lown 
the esophagus. Its lower end is then caught through the gastrostomy wound. 
Now a long, stout, linen fi.shing line is taken, and the upper eml of tho swal¬ 
lowed thread is tied to it at its middle. The strong thread is pulled through 
till its doubled end has emerged from tho gastrostomy opening. The doubled 
end is cut, so that we now have 2 strings in tho esophagus. One of these is to 
serve as a saw, the other for the purpose of introducing metal spindles of dif¬ 
ferent sizes into the esophagus. The spindle is locked at each end to a wire 
which serves to guide it to the proper place (Fig. 5, .A), the wire in turn being 
introduced by one of the linen threads to which it is tied. A small spindle is 
first used. While an assistant draws it snugly against the stricture, the sur¬ 
geon makes sawing motions with the fishing line, cutting into tho stricture 
against which the thread is pressed by tho spindle. This sawing is continue*! 
tintil the spindle passes the stricture. Then succ^fssivcly larger spindles are 
83B 
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locked to the wires, and the process of sawing is repeated. To guard the soft 
parts of the pharyn.K and stomach from injury by the fishing line and'the wire, 2 
guard tul)OH are used, 1 for the pharynx (Fig. 5, B), and 1 to be introduced 
through the gastric; fi.stula to the cardiac orifice (Fig. C). Not too much 
should bo attempted at 1 sitting. Tn the interval between operations the 
patient retain.s a thread in the esophagus, the upper end of which is fastened 
to the facfc, the lower to the abdomen. At the next sitting this thread serves to 
introcluca) a luiw doubled fi.sliing line, and the operation is repeated as before. 
When the largest spindles pass through, the patency of the esophngtis is pre- 



Flo. 6.—A— Dunham’h VVauk.-\nd-Si»indlb Bouuik; B—Guahd Tubk fok Pharynx; C— Guard Tubs 

FUH Stomach. 


served by the passage of sounds. Instead of wires and spiudlccs, a filiform 
guide bougie on which is IcKjked an olive-tipped dilator may be u.sed. 

3. External EsoriiAOOTOMY 

Indications.—This operation is performed for the removal of foreign bodies 
that cannot bo extracted by bliKxlless methods (see chapter on Esophago.scopy), 
also for the euro of certain strictures favorably located for this method of 
troatment and not capable of being treated by dilatation. Tn regard to tbo 
former indication, the following rules will -servi' ns a'guide: 1. Foreign 
bodies recently swallowed should be removed by external esophagotomy within 
24 hours after bloodless mothoils have failed. 2. Foreign bodies swallowed 
some days previous ropiiro immediate operation, if bloodless methods fail. 
3. If tbo nature of the foreign body is such that its movement up or down 
would involve danger, immediato operation is indicated. 4. Immediate opera¬ 
tion is also indicated if there is hemorrhage from the mouth. 5. The most 
absolute indication for immediate operation is the presence of peri esophageal 
phlegmon and mediastinitis. 
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In cases of stricture, external esopliagotoiny is cniplovcil: 1. To iiiciso 

strictures situated in the neck. The ineisiun is made in the longitudinal direc¬ 
tion, whereas the healing occurs more in a transverse dinvtion. thus U'liding to 
widen the lumen. 2. To establish an csoj)hageal listnia for tin* introdnetiou 
of food, if the obstruction is higher up. .‘t. Soiiu'times for tin? p\ir|H»sc of 
dilating strictures situated below the upper thora.-ic aj«-rture. 1. For 
the purpose of incising strictures situated Ix-low tiu' upper thoracic 
aperture, through the esophagotomy o|)ciiiiig the' so-eallctl comljimsl 
csophagotomy (Gusseuhauer), a c(md)iu.itioii of I'.xterual ami internal 
esophagotomy. 

Anatomical Points. —In the neck the eso|)hagus ih \iatcs slightly to the left, 
projecting somewhat farther out than the left bonier of the trachea, wlii<-h lii*s 
in front of it. The recurrent laryngeal nerve* rims upward in the gutter be¬ 
tween the esophagus and the trachea. The struetures in front of the lateral 
border of the esophagus are the skin and sn|)erlieial fascia, the platysma, the 
sternocleidomastoid, sternohyoid, and omohyoid iimseles. the thyroid glaml, 
and the middle layer of the deep cervical fascia, wliieli is <‘ontinnous with the 
capsule of the thyroid gland mesially and with the sheath <d' the great ve.ssels 
laterally. 

Technic.—.Vs the esophagus ]iroje<-ts somi'what hi'vond tin* trachea on 
the left side, the operation is usually ])erfornu*d on that side of the neck. It 
may, however, bo performed on either siile. 'I'lie claim that the danger of in¬ 
jury to the recurrent nerve is greater on the right sidi* has been exaggi-rated ; 
the danger certainly e.xists also on the left side. If eso|diagotoiny is done for 
the removal of a foreign body, the seat of that hody or of the aeeompaiiying in¬ 
flammatory process determines on which side the operation is to he performed. 
Incision is made along the ant<‘rior border of the st<‘rn<K*leidomastoid mnsclo 
from the hyoid .hone to the clavicle. .Vfter the skin, the platysma, and tin; 
superficial fa.scia of the lus k have las-n divided, the sternocleidomastoid muscle 
is retracted laterally and the sternohyoid mesially. The omohyoid mns<*le is 
divided. The middle layer of the dia-p cervical fascia, which also envelops the 
thyroid gland and is attached to the sh*‘ath of the great vessels, is now »!.\])os<sl 
to view. Access to the csojihagns is obtained only alter this fascia has Imsmi 
divided, which is <lonc by an incision made me.sially to the carotid sheath. .Now 
the thyroid gland and larynx and trachea can In; well ri’lracted to 1 side, to¬ 
gether with the sternothyroid and sternohyoid inn.seles. ami the great vessels 
are drawn to the other side, together with the sfei'nis'leidomastoiil mu.s<‘li’. 
The inferior tliyroiil artery is seen coursing across the lield, passing from be¬ 
neath the common carotid mesially toward the thyroid gland. I'lio longus colli 
muscle lies in the background. 'I'lie inferior thyroiil artery is divided between 
2 ligatures. Underneath it the csojihagns presents. Care must he taken to 
avoid injuring the recurrent laryngeal nerve, which lies in the groove lictwcen 
the esophagus and the trachea. If necessary, it should he retracted mesially 
with a small hook. Tho esophagus is opened on its posterolateral asjicct in 



500 


THORACIC SURGERY 


order to avoid injury to the nerve. A bougie is introduced to facilitate the 
incision of the esophagus. 

Jf the operutir)n is made for the removal of a foreign body, this is grasped 
and released by careful levering motions, avoiding all undue force. A stomach 
tube is now introduced through the csophagotoniy wound for the purpose of 
feeding, a cigarette drain is carried to the esophagus below the tube and an¬ 
other one toward the inediastinnm, and the rest of the wound is closed in 2 
layers. If any peri-c.sophageal inflanimation is present, the entire wound is 
left open, and the dressings are changed every few hours. The tube is removed 
in about 7 days. The first few days after the removal of the tube the wound 
shotild bo held closed during doglutitioTi by pressing a pledget of gauze or 
cotton on it. 

In HiTMj)l(! cases, where the wall of the esophagus is uninjured, the esopha- 
gotomy wound may he closed by a double row of catgut sutures. Favorable con¬ 
ditions for suture will not usually bo found: for it is the prognostically serious 
cases that are treated by operation, (!.sophagos(!opy being employed in the less 
serious ones. I’mt even if the esoj)hagiis wound is closed, the external wound 
must be drained in every case, also toward the mediastiiiuni. In cases favor¬ 
able for suture, Hans r(*couimonda median imdsiou of tbe esophagus after 
cutting tbe skin in tbe median line. ll(i considers tins easier and believes 
that the closure of the suture is rcndcreil safer by the trachea lying 
over it. 

If pcri-csophagcal phlegmon and nicdiastinitis are present, the incision is 
made on the side of the supposed scat of the perforation at the anterior border 
of the sternocleidomastoid mn.s(de and is deepened dow7i to the esophagus. The 
esophagus is followed downward in the cour.se of the pus to the depth of the 
mediastinum. If there is pus on both sides, a bilateral incision is made. The 
esophagus is opened at the site of the perforation, tbe foreign body removed, 
and a stomach tnbe introdneed. Extensive drainage is made, both upward in 
the neck and downwai'd into the mediastinnm. The wound is left open in its 
entire extent. The fcait end of tbe bod is raised to facilitate the drainage of 
the mediastinum, and this j)ositiou is retained until the secretion of pus has 
diminished and the septic pi-ocess has lax-ouie localized. A preliminary gas¬ 
trostomy may be })erformed to simidify the w<uind treatment. 


Uaxokus of Esofu.sooiomy 

Aspiration pnonmonin iiiiiy arise as a sequence either of the narcosis or of the 
mnnipulatinn of the throat and eojiaiHpient swelliiip. l’tile>fnion atid nicdiastinitis may 
develop subsequent to opera lion. Metastatic abscesses may ensue. Septic erosion‘of 
the blood-vessels may rosidt. whieli, as a rule, is fatal. Tbe treatment consists in 
digital compression, until tbe vessel ean lie isolated and tied. This is very difficult of 
accomplishment. Another stKiucncc of a less serious nature that may occur is the 
persistcucp of esophageal and mediastinal fistultr. The former usually elose even after 
the lapse of months, and if they fail to do so, they may be elosed by operation. 
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C. OPERATION FOR DIVERTlCl’Ll'M OF TIIK KSOI’IIAflUS 

Anatomical Points. Compare' aiiatumical points imdor Introilnotioii of 
Sounds and External Esoplia-otoinv. Altl.ouiili diNorti.-ula inav .nrur l>i any 
part of the esophagus, they are. fouml, as a role, in tl... iipp(>rinost part of tlnit 
organ, their existence iii otlier j'arts la'ing ('xti’cini'h- ran'. I'liev conaist of 
pouches of greater or less size, the neck of whi.-li i> ahonf tIu> level of the erieoid 
cartilage. Iho poiieh dc'sceiids hehind tlu’ (“sophagns and more fn*(]iu‘nflv to 
the left side. Its wall regularly eonsi>ts only of a |)rotrusion of the miu'osu, 
the muscular coat of the esophagus heiug laekiug. 'I'lie diverlieiilum nuiv, 
therefore, be considered to he a hernia of the niiieosa. As it dilates, it presslis 
more and more upon the esophagus, narrowing it!> lumen, so that, wlu'ii an 
esophageal bougie is jmssed, it ri^gulai'ly l>i*eouies pocketed m the divertieuluui 
(see page 4!t;)). \ ic'wed through tiu' csophago.seope, tin* eontiuiiation of 

the esophagus app<'ars as a narrow slit in the wall cd’ the divertieulum. 
When the diverticulmu is larg<‘ and tilled, it luav oltmi ln‘ si‘eu protruding at 
the neck, as a rule on th<* leit .snh*. In tlu* lluoroseopu* pietun*, after tlic 
patient has swallowed a hismuth mixture, the shadow of the divertieulum inav 
be seen (hig. (>, jilate taeiiig jiage .>.)!)); small diicrticiila, glohular in shape, 
arc seen to move up on deglutition; large ones ha\e nmn* the shape of a hag. 

Technic. —As a pn'paratori measure, the teeth and mouth should he put 
into good condition by the removal of tartar and the use of mouth-washes and 
gargles. Tf the patient is nmeh mulerfed, it is ailvisahle to |ierform a pre¬ 
liminary gastrostomy and to jiostpoiu* o|)eratiou until the patient is better luiiir- 
ished. The situation of the sac, as seen in the railiograph, determines whether 
the operation is to be jierfornied on the rieht or the left siile. 'rhe aee<*ss to 
the esophagus and its divertieulum is the same as that deserihed under l*'.xternul 
Ksophagotomy. if a goiti*r is iire^enf and interf«*res with flu* ojieration, it may 
bo resected. The sac is then expo.sed, erasiied with a blunt forceps, and thor¬ 
oughly freed up to its neck hy hinnt dissection. If the identification of tho 
sac is difficult, the introdnetion ef a bougie will aid in its recognition. 'I'ho 
neck of the sac is ligated with catgut, the sac is cur, off. ami the mucosa of the 
stump is cauterized. If the neck of the sac is large, a suture is employed in¬ 
stead of a ligature, d'ho sti’ni|) is buried by suturing the museular coal over it. 
A cigarette drain is insertc'd and hroiieht out through the lower part of tho 
wound. In case of very large sac' leaehiug well down into the mediastinum, 
it may be preferable to do the operation in 2 stages, at lir-t merely to deliver the 
sac, leaving it outside the neck, ti> Ik- removed later, after tho access to the 
mediastinum has been blocked by granulations. 

If the diverticulum lies in the ne<*k, the operation <*an he performed under 
local anesthesia with novocain, ' j'er cent., and .suprarenin. The deep injec¬ 
tions, 10 to 15 c. c. or more, can be made from the posterior border of tho 
sternocleidomastoid muscle, wlu'reas the region of the trachea, tho sternothyroid 
and sternohyoid muscles, tho platysma, and the subcutaneous connective tissue 
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are injected from points at tho anterior border of the sternocleidomastoid 
muscle. The anemia produced by the suprarenin facilitates the operation. 

After-treatment. —In the after-treatment attention to the mouth and teeth 
is again important. Alimentation is partly rectal, partly through a small-sized, 
soft rubber stomach tube or catheter introduced into the esophagus. Toward 
tho end of tho first week the patient may swallow fluids, and in tho course of 
the second week his nutrition may bo increased. The drain is loosened on tho 
third day and removed on the fifth day, when it is replaced by a very small 
one. About tho end of the second week a bougie is carefully introduced. 


D. REBECTIOir OF THE ESOPHAGUS 

1. Re.skction of the Ckkvicai. Portion of the Esophacjus 

This operation is indicated in carcinoma of tho cervical portion of tho 
esophagus. It has al.so been done in cases of stricture, but is not to bo recom¬ 
mended in those cases. 

Anatomical Points.-—Besides tho anatomical points mentioned under In¬ 
troduction of Sounds and External Esophagotomy, attention is called to the 
fact that the deep cervical lymphatic nodes should be examined for carcino¬ 
matous involvement. There arc two sets of nodes, the superior, along tho 
upper part of the internal jugular vein, in tho neighborhood of the bifurcation 
of tho common carotid artery, and tho inferior, situated along tho lower part 
of tho internal jugular vein and in the supraclavicular fossa, mainly in the 
angle formed by .the subclavian and internal jugular veins. The inferior 
lymphatic nodes arc usually affected later than the superior. On the left side 
tho proximity of tho thoracic duct to the inferior nodes, and the possible danger 
of wounding it, must bo kept in mind. 

Technic. —A preliminnry (jfnstrostoiny should be done to improve the patient’s 
nutrition, inereiiso his powers of resistance, and diminish the dnn^fers of wound infec¬ 
tion and other insults eoineident with feeding throu^fh the eervienl wound. The resec¬ 
tion of the esophuftus must be a circular resection in lines at least 2 cm. (4/5 in.) dis¬ 
tant from each end of the eareinoina. The affected deep cervical lymphatic nodes, as 
well as those that are suspeeteil of being involvcfl, must be removed; whether this is 
done at the time of the main operation or later must be determined in the individual 
case. In advanced cases it may be necessary to remove the larynx and part of the 
trachea as well. 

As a rule, an attempt should be made to restore the esophagus. For this 
pur]M)se a large, broad skin flap from tho neck is taken and turned upon itself, 
BO as to form a tube, or rather a deep gutter, with tho skin side inward. Tho 
2 ends of this tube are sutured to the upper and lower divided ends of the 
esophagus. The esophageal tube is thus restored except at the side, where the 
edge of the flap turns back upon the flap. This part is tamponed; it is closed 
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Form a Tuiik. Tlic* sjurfucc of (In* skm f«)riii.>' llio inin i \iii\i\ii. of tlir uiIm- AI«o\c ami Im'Iow, liin 
free (wluf'S of the IuIm* arc outlin’d to the ii\ ami (■."ophamiH ii'''inTti\rl> \\ hrn‘ tin* fn'i* I'dne 

meetfl the flap near it.a pedich'—rmlit ."ide uf ilhistr.ition —the liiU' is oprii \ pari of tin* fna* iniKe 
13 sutured to the upper and lower border.'' of llie flap. 




Fig. 8.—Diagram of KRopUAUoPLAaT^ AecoitniNo Tt> V. HAr-KKn. \ showf* Kiitt4‘r of nkin to form 
posterior half of iVow i^phaicus; T, iraeheu. li -From surfaees ,i and h the flaps c-r, have lM*en 
taken and joined t4> each other by mjI iin* li, I Ik* I’pideriniH Ikmiiic insid'', <*, rsiituro of m;wly made I.uIki 
to anterior half of esophagus; f and i\ flaps for rovering new liiU*; I, tiiu'heu; K, «jw>phiiicuH, Hlill open 
in anterior |Mjrtion. (' —F, larger flap, f. ■'inallcr flap, tsUh of which an- miturod to St, the Btoruocluido- 
mastoid uiusclc; h, suture of flap to trachea. 
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about 2 weeks later. The diagrammatic representations in Figure 7, A abd B, 
show one method of forming the flap. 

The esophagus may also be restored according to v. Hacker’s method. In 
the first act the skin flap is placed into the depth of the wound to form tho 
posterior wall of the esophagus (Fig. 8, A). The posterior halves of the upper 
and lower esophagus stumps are sutured to the upper and lower borders of tho 
flap respectively. In the second act a skin flap is shaped on each side of the 
newly made posterior wall of the esophagus, and the 2 flaps arc turned toward 
each othOr, edge to edge, and united to form a tube (Fig. 8, B). This tube, in 
turn, is covered by lateral skin flaps (Fig. 8, (/) mobilized for the purpose. 

Dangers. Tho dangers of the operation are injury to the recurrent laryn¬ 
geal nerves, the jugular and sulxjlavian vein^, and the thoracic duct, wound 
infection causing sepsis or peri-esopliageal phlegmon and motliastinitis. 

Causes of Failure. —'I'lie mo.st frequent immediate causes of failure are in¬ 
sufficient nutrition and resistance of tho patient, cardiac failure, pneumonia, ex¬ 
haustion, and wound infection. Failure to achieve permanent results is due to 
tho advanced stage of the affection, many cases having progressed beyond the 
esophagus, especially on tho larynx and trachea, and to the failure to remove 
all affected lymphatic nodes. 

Results.—The mortality is about 30 per cent. Only 1 case (v. Hacker’s) 
was free from recurrence for 11/(, years at tho time when it was reported. All 
others Huccuinbod to recurrences. 

2. Reskction of the Tjiokacic Axn Ajjdomikai. 1’o«tio,\.s of the 

Esoi’iiaous 

Previous to tho era of intrathoracic surgery under differential pressure it 
WM tho aim to attack the esophagus by entering tho posterior mediastinum 
without injury to the pleura. These procedures will be referred to under 
Operations on tho Po.sterior ^lediastinum. The danger incident to pneumo¬ 
thorax caused by opening tho pleural cavity compelled tho surgeon to select tho 
extrapleural route. However, since there now exist methods of keeping tho 
lungs inflated to any desired degree, wliilo tho thorax is open, tho transpleural 
route of access to the esophagus is preferred. 

Before describing transpleural resection of tho esophagus, it will bo neces¬ 
sary to discuss some matters common to all intrathoracic operations. 

General Remarks on Intrathoracic Operations _ pneumothorax. _The 

opening of the chest cavity naturally causes pnemnothorax, which, if bilateral, 
invariably proves fatal. If only one side is opened, a fatal outcome does not 
always result. In the case of bilateral pneumothorax death ensues, because 
both lungs collapse and oxygen is not supplied to the blood, so that the patient 
dies from carbon-dioxid intoxication. In cases of unilateral pneumothorax the 
disturbance was explained by Sauerbruch as follows: The eollapsed lung per¬ 
mits more blood to pass through it than the expanded lung. The collapsed 
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lung, bring hyperemic, therefore, deprives the iiorinnl lung of some of its share 
Ilf Wood. Hence the normal lung cannot oxvgeiiiite its normal amount of hlood, 
as it does not receive its full share, and the collajist'd lung returns the blood to 
the left heart unoxygenated. 

This explanation, however, has l)i*eu dis|)rovt*d hv otlu'rs wlio have shown 
that the collapsed lung, instead of being hviiereniic, on the contrarv eontaihs 
less blood than the normal lung. ^1 he sum total oi tin* hlood in hoth hings is 
less than in the normal condition, and, o1 conr.M*. tin* eollajisi'd lung does not 
arterialize the blood passing through it. So we have lack of o.w-ien and in¬ 
toxication with carbon dioxid, the same as in hilalt'ral pinMimothora.x. and 
death may, therefore, be due to the same cause. 

Another factor that has a bearing on insnilieient arteriali/.ation of the blood 
is to be found in the relation of the tension of the e.s|ianiled lung to the dia.slolic, 
expansion of the heart, 'riuv collapse of a lung is aeeonipanied hy a somewhat, 
diminished diastolic expansion of the heart, cspeeiallv the riclit heart., so that 
the amount of blood propelled by the heart is diminished. This latter ohscrva- 
tion is of practical imjvortanct! in ojverating under ditl'eri'iitial pressure. If tho 
heart becomes w'eak, while the lung is colla]>st'd, it is widl oeeasionally to dilate 
the lungs more thoroughly to enconrago iinproveincnl in the (piality of tho 
pulse. 

The most important factor that enters iii causing insnilieient arteriali/atiou 
of the blood is a diminution in the exi-nrsion of the mn'xposed lung. Wlieinwer, 
on an inspiratory movement, the dia])hragin descends and the chest wall e.'i- 
paiids, the jiosition of the mediastinum will chanac*. Inasnincli as this jair- 
tition between the two pleura' is niovahle, it will deviate, on insjii rat ion, tovvanl 
tho aide where the negative; ju-essure is, that is, toward tlie nnopened side', so 
that the lung is incapable of ex|)anding to its normal extent. 'I be expiratory 
movement is similarly deficient, as tlu' me<liastinmn then gives way to the; pres¬ 
sure. from within and is forced to the opposite, the ojk'H, side. <'onse(pientlv 
the lung is neither auffieientlv tilled on insjviration nor sniliciently <;mpti(;d 
during the expiratory movement. 'I'lion' is also a certain amount of to-ainl fro 
breathing between the two lungs, the ('x|)irei' air from tlie better lung being to 
some extent forced into tin; collajr'V'd lung ami breathed hack again on iiis|)ira- 
tion. Of course, the air thus passing fioin lung to lung din's not bev'ome oxyge¬ 
nated. The to-and-fro movement of tin' nn'diastinmn is ti'rmed “mcdiastimil 
fluttering.” 

The displacement of the mediastinmn in unilateral pneumothorax also 
hinders respiration mechanically, for tlu' mediastinal jilcura on the unopened 
side is under especial tension and draws upon the hilns of the lung. The hilus, 
however, is prevented from yielding to this traction by the [deural rlnplieatnre 
known as the pulmonary ligament, wliieli docs not give wiiy. Tbo largo blood¬ 
vessels which accompany the air tubes may also sliare in ohstnieting tho 
bronchus by tugging in the opjiosite direction from that toward wliieh tho 
mediastinum is drawn, as they an; more or less fixed tlirmigli their e/viincetion 
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with- the aorta, which is the least movable of the mediastinal structures. Thei-r 
is, therefore, a variable degree of kinking of the bronchus caused by the dis 
placement of the mediastinum. This is even more marked on the left side than 
on the right, as the loft bronchus forms a less obtuse angle with the trachea than 
the right bronchus and the arch of the aorta lies directly on it. This is proh 
ably ouo of tho reasons why right pneumothorax is more dangerous tlian left, 
others being that the right lung is larger and that in right pneumothorax the 
vena cava and tho right auricle tend particularly to collapse, thus rendering the 
aspiration of venous blood into tho heart more difficult. 

The respiratory difficulty is considerably less if the opening through which 
the air gains access to the pleural cavity is small. Tf this opening is smaller 
than tho glottis, the air can more easily enter the lungs than the pleura, ami 
the lung is, tlicrcforc, able to expand to some extent. Furthermore, if the 
mediastinum is fixwl by pleural thickening, as in empyema, the respiratory 
distress is also much diminished. 

To overcome tho harmful results of pneumothorax there are various methods at 
our disposal. In tho ahsonco of various apparatus, to be mentioned later, for accotn- 
plishiiif!: dilatation of a collapsed lung, traction is made on it till it is brought in 
ooutact with tho thoracic wall. This at once overcomes the dangerous dyspnea, a result 
brought about by steadying the inodiastinuin. 

Jt makes a groat difference whether tho pneumothorax is produced rapidly or 
slowly. In the latter case serious symptoms may be entirely absent, and tho dis¬ 
turbance is always much less than where pneumothorax is brought about quickly. Tho 
explanation lies in the fact that the respiratory movements of the normal lung and 
the alteration in the pulmonary circulation have time to adapt themselves to the 
newly established conditions. Moreover, a slowly produced pneumothorax need not 
nceessiirily be; complete but may be partial. 

These considerations lead us to take cognizance of two important principles in 
the management of pneumothorax occurring in tho absence of apparatus for expanding 
tho lungs. 1. If tho pleura is opened accidentally or purposely, the air should be al- 
lowe<l to enter slowly by promptly pressing gauze against the wound. Of course, if 
possible, we close a pleura that has been opcnotl accidentally. 2. If the thorax is 
opened widely, the Inng should at once be 8eizc<i and drawn toward the chest wall 
and provisionally fastened there, after the ixecessary examination and palpation of the 
lung has bw'ii made. 


If a wide opening of the pleura is necessary in cases where tho nature of 
tho pulmonary afFoction has been definitely detenhined previously and an in¬ 
cision, ns in abscess, is indicated, a preliminary pneumopoxy is made, before 
the pleura is opened, the lung being stitched to the pleura at some distance from 
the periphery of the diseased area. In suturing tho lung to the parietal pleura 
it is necessary to include muscle with the parietal pleura and lung tissue with 
tho visceral pleura. 

Tho greatest progress in overcoming tho dangers of pneumothorax was 
made by Snuerbruch, who instituted the method of opening the thorax under 
diminished pressure, while the patient was breathing air under normal pres- 
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>;ure. Brauer later accomplished a similar result hy inercusin;' tlio pressnre of 
tho inhaled air. Ho placed the patient’s’head in a ehainber in which tho air 
presfluro was increased, w'hile tho patient's luxly was nnder normal pressnre. 
The first of these methods is known as oj)eratinir nnder nepifive pressure, tho 
second,, operating under positive pressure. 


Both are includwl under the term “ilifferentiid ])ressiire” There is still iinolher 
method of BupplyiiiK air to the lunps when the thorax is open, nainel.v that of intra¬ 
tracheal insufllation (Moltzer-Auer), hy which the aneslhi'tic or air is conveytHl into 
the trachea by means of a catheter introdneiHl throunh the larynx. For a description 
of these tho reader is referred to the chapter on Anesthesia. The last of these methods, 
that of intratracheal insuHlatioti, is the favorite in this country. In operations for exu¬ 
dates in the pericardium and niediastiimin, the negative pressure metlunl is es)>eeiall.v 
indicated. The method of positive pre.ssure has also heeii inodilii'd in a variety of ways 
hy applying it through the inedinin of a well-fitting ina-k attache.! tirinly to the face 
(Tiegcl and others). In this manner, Sanerhrn.-h and those who followed in his f.jot- , 
steps have shown the way to overcome on.' of the great.'st dangers of intrathoraeie 
surgery. 


PREPARATION OF PATIENT. Tin- iifcjiafatioii ol it patient lor titi ititni- 
tlii>r.acic operation, while not cs.sentially ditlcfcnt Ifotn that in other major 
operations, requires special attc'iition to certain details. I lit* exattiiiialioti of 
tho heart function is important. Chronic my.H-ar.litis is (‘specially dangntrous; 
arteriosclerosis of the peripheral vesst'ls less so. Cardiac insnilicicncy reipiirc.s 
tho exhibition of digitalis for a few days I.efore operation. Ammiia calls for 
iron and qninin. Even slight catiirrhal alTcetions of the lungs rc.inire careftil 
^ pre-operative trciitnicnt, such as moist packs tiiid ('xpcetoiants, |Missilil_\ in com 
* hination with eardiants. Inhalations are ellicaeions in facilitating cxpivtora- 
tion. Existing nose and throat alTections should rcvcivc appropriate treatment. 

ANESTHESIA.— Locail anesthesia may he cmidoyed in c.\traph>nral opera¬ 
tions. It is preferable, also, in eases of abscess or gangrene of the lung if 
pleural adhesions exist or have been artilieially produced. I he lung tissue 
itself is not sen.sitive to pain. Narcosis in these eases fav.irs aspiration pneu¬ 
monia. • Intrathoraeie operations, however, with free opining o tie pinra, 
require general ane.sthesia. Irritati"" <•*' ♦>'« '’agns is ninch more dangerous 
in the eonseions .state than nmlcr nanosis. Ciider din’crential pressnre the 
patient re.piires very little ane-stheti.'. A preliminary niorphin injectnin sho.dd 
be given, and its administration slmiihl al.so be continued tor a few days alter 

”^°™echnic.^A8 regards tho technic itself the following may be said: Most 
intrathoraeie operations arc begun with an intercostal meision. DifTcrcntial 
pressure is not needed in dividing the skin and mnscle.s. 1 o divide the pleura 
it is desirable that a moderate .legrcc only of intrapnlmonay pressure he 
employed, so that the lung may eollap.se to an extent to recede from the, knife 
and escape injury. Moreover, the knife must l»c handled with proper caution to 
avoid sudden entrance into the hiiig, as the pleura is divided. I hen a rib 
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spreader is introduced (Mikulicz’s, Sauerbruch’s, or Torek’s, or a strong, self- 
retaining abdominal retractor). When the thorax has been widely opened, an 
examination is made, first by inspection, then by palpation with the whole 
hand in the pleural cavity. 'I'he surface of the lung can be best examined for 
injuries or tumors if it is fairly well ex{)andcd; but for operating on the lung 
a moderate degree of collapse is more favorable. A minimum of inflation is 
desirable in operating on the esophagus and the large vessels, otherwise the lung 
is in the surgeon’s way. If thd ])aticnt’s breathing is unsatisfactory, the lungs 
may bo alternately inflated and allowed to collapse, producing artificial respira¬ 
tion. 

To closo tho thoracic cavity, tin! 2 adjacent ribs are approximated by 



sutures of strong silk. This is done cither by canying them around tho ribs— 
pcricostal .suture (Fig. !•)—or through holes i)unehed in the ribs with Fried¬ 
rich’s rib punch—percostal .suture. On tying the sutures, the lung should be 
completely expanded, so as to conic in contact with the parietal pleura. The 
soft parts are then closed air-tight. 

Drainage is to be avoided whenever ])ossjbl(!. It should be cmjilovcd only 
if the jileura has been inleeted or we have good reason to believe that it will be. 
If there is any doubt, the pleura should he elosc'd at the cud of the operation and 
drained later, if necessity ari.se.s. If we do drain, gauze is jircferrcd. The 
skin around the drained wound is covered with z.iiie-oxid oiiitiueut, and a rub¬ 
ber dam is placed over the dressing to render it air-tight. Or the gauze drain 
may bo made to ])a.s3 out through an oblique canal, the opening through which 
it ciuerges from the skin hi'ing placed a hand’s breadth away from the opening 
at which it leaves tho thoracic cavity. Between the.se 2 openings a canal is 
made by nndennining the skin and muscles. 

Indications for Intrathoracic Besection of the Esophagus. —(’areiuoiiia of 
tho esojiliagus without meta-stases is tho indication for intratlioracic resection. 
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Ihe abdominal organs, ospocially tlii‘ Hnit. stdiiiai'li, and rctroprritoiu'al Iviu- 
jihatic nodes, aic scaiclicd foi flu* jnasoiua* ot luclasintic (‘arcinonia at tin* tiiiio 
when the preliminary gastrostdmy is .hnn'. If iiicla>taM>s are pic.-enl, the in- 
tvathoracic opeiation is not to he eonsiilei’etl. In the ah^iMU'e nietastases the 
operation is to be undertaken, nnle^s thi‘ ]ialienf continnes to deeline after the 
gastrostomy* An extension o1 the (*ai‘eiiioiiia ti]>on llie ni'ighlMn'ing organs, 
aorta, bronchi, lungs, ete., may remlm* tlie op(*i'ation )inpos>ilt1e. (pu'stion, 

liowever, will, as a rule, not he deeideil nntil tin' thorax has heeti opeiuHl. 

Anatomical Points, liesides tlu* aiiatoinieal |ionils nutitioned tinder Intro¬ 
duction of Sounds, the following shotihl he noted: In the n|)|»er part of the 
thorax the esophagus lies hehind the trachea, aliont in tlie median litie. Near 
the bifurcation of the traehiai the areh ol the aorta e!’os^es in ironi of it and 
the trachea. At the bifnreation the esophagus lies nmsllv hehind the left 
bronchus, the rings of whieli are iiieomplele whi're it rests aaaiiisl. tlie esopliagtis. 
At tliis part of its eonrsc* the aorta hegiiis to iiisitmale ilsell lieliind tin' (*soph- 
agns, lying now hehind htit inofe to the left of the eso|ihaL’n'<. i!ei(>w this 
point the posterior wall of the ])erieardinm lies in front of it. In llie lowin' 
])art of the tlioraeie, cavity the e.sopliagtis deviates deeidedl\ to the left of the 
median line and crosses in front of llie aorta. 'I'he tlioraeie duet lies liehiiid the 
esophagus in the upper part of the thoracic ea\ il\ ; lower down, wliere the aorta 
pushes tlie esophagus forward, the tlioraeie duet lies heliind the aortji. 

The relation of the jnietmiogaslrie nerves to the esopliagtis is important, ft 
interests us more ])artienhirl\ from the arch of llie aorta d<iwii\vard. as llio 
nerves here arc inneh closer to the esojiliagtis than tliey are farther up in IIk; 
tliorax. The left vagus lies on the lel'l and anterior wall of the esnpliagiis; the 
right nerve lies more posteriorly. .\s a rule, in the lower lialt ol ils inlru- 
, tlioraeie eonrsc the jmciimogastrie nerve ceases to lie a single iier\e ami divides 
into a iiinnher of anastomosing nerves forming the anterior and posterior (*so 
phageal plexuses. 

Instruments Used. — Uesides the nsmil instriiments, a iitimhei' of long in¬ 
struments are requisite for that ]>art of tliC' ojim-alion whii-li is done in tlie 
depth. The following are suggested : .\ long, curved dres-ing forceps; a imm- 

ber of long, curved artery clamps; l''oersler s sjionge holders; Koelier’s hhint 
tlisseetor (goiter sound); long, enrved Mayo’s disseetiim" scissors; '2 long ana¬ 
tomical forceps; 2 long surgical lorce|is; a erttshiiig forci'ps; rih shears; and 
Sauerbrneh’s litiig retractors. I'or liolding tlie ribs apart a nnmher of rih 
spreaders are in use. 1 have ha<l much better satisfaelion with an instrnmeiit 
that was not designed for tlie pin’|Mi'e, vi/., Ijalfonr s nhdomimil retractor. 
This consists of 2 parts, the main part being the spreader, f have adaiited 
this for this purpose by rernodelinL'’ it so as to sjirciid cm. (2 in.) furtlier 
(Fig. 10). For suturing in the depth, a long, slender needle holder is of ad¬ 
vantage. One model, which is imt only long and exceedingly slender, hut also 
very light though strong, is repre'Ciitod in Figure 11. The iie<;dlc can bo bold 
in it at any desired angle. It ha.-, however, no catch to lock its 2 arms to- 
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gether and will, therefore, not appeal to those who are dependent upon that 
device. 

Teohnio of Operation. —The first successful resection of the esophagus for 
carcinoma of its thoracic portion was performed by Torek on March It, 
1913, and at the present writing, 18 months after the operation, the patient is 
alive and well. The carcinoma was situated in the middle portion of the esoph¬ 
agus, that part which had hitherto been considered to bo the least favorable 
for operation. At that site, however, carcinomata occur more frequently than 

at other parts of the esophagus and 
are less liable to early metastases 
than those at the lower end. They 
therefore deserve the surgeon’s par¬ 
ticular attention. The diagnosis as 
to presence, localization, and charac¬ 
ter of the tumor is made with the aid 
of sounds. X-ray examination, and 
esophagoscopy, described in other 
chapters. 

The operation is performed in 2 
stages: In the first stage gastros¬ 
tomy by Witzel’s or Kader’s method 
is performed (see chapter on Stom¬ 
ach) ; in the second stage the esopha¬ 
gus is resected. At tlie first stage the 
abdominal cavity is carefully examined for metastases in the liver, retroperi¬ 
toneal gland.s, stomach, etc. In the presence of such metastases, gastrostomy 
only is performed, the case not being suited for resection of the esophagus. In 
the second stage, the resection of the esophagus, the important principle is to 
avoid leaving anything in the mediastinum and pleural cavity that may become 




a source of infection, such as an insecure gastro-csophageal anastomosis or a 
closed oral esophageal stump, the stitches of which may give way. To avoid 
these sources of infection, the esophagus, or at least its proximal portion, is 
removed from the thorax altogether. Furthermore, in order to be able to per¬ 
form the necessary dissection neatly and without injury to important structures,, 
liberal access is necessary. This is obtained by cutting through the entire 
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length of the seventh left intercostal space and postcriorlv extending the incision 
upward through the seventh, sixth, fifth, and fourth ribs hv catting through 
them between their angles and tubercles. This incision gives excellent exposure. 

The preparation of the patient is similar to that described nmler (lencral 
Uemarks on Intrathoracic Operations (page 'riic operative pr.H'edurc is 

as follows. The patient lies on his right siile, with his left arm up ami well 
forward, so that the scapula is out 
of the way of the Hue of incision. 

An incision corresppnding to the 
entire length of the seventh inter¬ 
costal space is made through skin 
and muscles down to the pleura but 
not through it; for it is desirable 
that the pleural cavity does not re¬ 
main open for an unnecessarily long 
time and that the hemorrhage from 
the external wound is attended to 
liefore the pleura is opened. From 
the posterior end of the seventh in¬ 
tercostal space, between the angle 
and the tubercle of the rib, the in¬ 
cision is carried upward to the third 
intercostal space (Fig. 12). Skin 
and muscles are divided, exposing 
the fourth, fifth, sixth, and .seventh 
ribs. As it is of the greatest im¬ 
portance to preserve the asepsis of 
the pleural cavity, and ns the wound 
is so large that the possibility of 
infection from the surrounding 
parts is greater than in an ordinary 
wound, the wound is isolated by 
cision with the aid of skin clas[is. 



fastening 


insure 


towids til 
complete 


tlic edges of tbe 'iii- 
lieniostasis it will bo 
found necessary to clamp and tie a great many vessels. This (irst step of the 
operation may bo performed under general or local anesthesia. I prefer the 
latter, using a per cent, solution of novoouin with su]Marenin. 'riien, while 
the vessels arc being ligated, general anesthesia is indneed. As soon as the 
patient is under tho influence of the anesthetic the larynx is intubated for 
intratracheal insufflation anesthesia tseo Vol. I, Chap. 111). Tn this way tho 
time during which the patient is nndor general anesthesia is shortened. 

Anesthesia is now continued by intratracheal insntllation, and the pleura 
may be opened without tho fear of dangerous Imllapse of the lung. The pleura 
is divided the entire length of the seventh intercostal space, and an examination 
is made to determine the operability of the tumor. If we decide to proceed, wo 
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now comploto tlic posterior, vertical part of the incision, which requires tlic 
division of tlie seventh, sixtli, fifth, and fonrtli ribs between their angles and 
tubercles, the intercostal inii-scles, the intercostal vessels, which must be caught 
and tied, and the intercostal nerves. The rib spreader (Fig. 10) is now placed 
between the seventh and eighth ribs, with the biindle direeted downward and 
forward and .spread as far as necessary. Its full spread, 17 em. (6% in.), 
will be required only in very large chests. 

We now have, a thorough view of the whole left pleural cavity, and if at 
the j)rccc(iing examination there still existed a doubt as to the operability of 
the tmnor. this (piestion is definitely settled at this time. If the tumor has 
already involved any of the neighboring organs—aorta, bronchi, Inngs, thoracic 
wall—its removal is not advisable, unless the extent of that involvement is so 
limited that it can also be removcHl. If, in tumors of the np])er half of the 
thoracic, esophagus, we can <Ictermino that both vagi are involved, this is also 
a contra-indication against ojKjrating, as the innervation of the heart might be 
endangered. In tumors lower down a rc,sc>ctlon might be attemj)ted, even if 
both vagi are involved. 

First we pro(;eed to free the Inng thoronghly of all adhesions. This must 
1)0 done with the utmost care to ))revent tearing or cutting the lung. The lung 
is then laid over toward the front part of the mediastinum and is kc[)t only 
partially inlliited. A foil inlliition is nnnccessary and interferes with the sur¬ 
geon’s work. 'I’he use of Inng retractors is, as a rule, not recommended. The 
less the organs are handled, the better. If the lung is inflated to such a degree 
ns to render a retractor necessary, then its use is dangerons; if to the pressure 
within the Inng a ])ressnro fi'om without is snperadded, rupture may result, 
causing the dreaded ])ostoperative pneinnothorax. However, if the of)positc 
])lenra is o])ened in the course of the opei'ation, a more energetic inllation of 
the lungs is reipiired, as we cannot j)ermlt both Inngs to colhi])se. Lung re¬ 
tractors arc then needed. 

As wo .stand facing the head of the patient, who is lying on his right side, 
wo see as prominent features in the lower part of the thoracic cavity the aorta 
to our right and the jM'ricanlinm to onr left, the c.sopliagnis lying between them. 
(It will be remembered that in this region the aorta lies behind the esophagus 
and the pericardium in front of it.) The esof)hagns is seen only as a slight 
bulging of the parietal ])lenra to the side of the aorta. The pleura and connec¬ 
tive tissue covering the esophagus are now divided at some portion where it is 
not involved, and the e.so])hagns is lifted out of its bed. A tai)o or strip of 
gan/o is drawn through niidcrneath it (Fig. This .serves as a handle to 

draw the osophagns forward or to the side, while the dis.scction proceeds. 

The osophagns is liberated from tho surrounding structures all the way up 
to the upper thoracic aperture and all tho way down to the diaphragm, except 
in cases where tho tumor is situated rather high up, when the diaphragmatic 
Olid need not be liberated. To determine tho extent of the dissection at the 
diaphragmatic end, we decide at what place below the tumor the esophagus 
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is to be divided, and allow about 3 cm. (1'i in.) inoro for invnginution of the 
lower stump. The dissection is best done witli flie aid of a blunt instnnuent 
like Kocher’s goiter sound, which is inserted between the esophagus and the 
tissues lying over it. The fact that some vagus hranehes crossing the eso))hag\is 
must be divided in 
t li e course of this 
procedure need not 
deter the surgeon. 

The main vagus 
cords will he seen as 
described under An¬ 
atomical P o i n t 8. 

Their liberation 
from the esophagus 
is accomplished pref¬ 
erably, not by pick¬ 
ing them up wit h 
forceps and dissect¬ 
ing them out with 
scissors or knife, as 
one would do in the 
dissecting room, but 
by keeping close to 
the esophagus a n d 
leaving the vagi in 
their places. An an¬ 
atomical dissection 

of the vagi hccoines ^ ^ Opknkd hy Toiikk's TNcixinv a porn.m >if Um 

necessary when they 
are firmly b o u n d 
down to the tumor. 

In that case, the one 
that is less firmly 
attached is loosened ; the 
are handled, the better, 
pinching them or tugging at them. 

The dissection of that part of thi' 

of the aorta is not easy. It is done , * i 

duced under the arch of the aorta and Irn.sening the esophatnis from it an<l the 
left bronchus, as well as from it*^ posterior attachment-^. During this part of 
the dissection one must be careful not to tug hard on th.- aorta The right heart 
is already working at a disa.lvantagc, as the partly collapsed Inng offers more 
resistance to it than a wcll-infiated lung; add to this an obstruction to the func¬ 
tion of the left heart by pressure on the aorta, constricting its lumen, and a 
34 R 
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esophagus which crosses under the arch 
,v blunt dissection with the finger intro- 
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cardiac collapse is apt soon to manifest itself. If the tumor itself is situated 
lu the neighborhood of the aortic arch, as in my alK>vo mciitioiicd en.so, the diffi¬ 
culty of liberating the esophagus l)ecomc.s very great. 1 overcame this dilHculty 
by ligating and dividing a number of the thoracic branches of the aorta and 
lifting that vessel fonvard. Here again, in retracting the aorta, one must bo 
careful not to kink it, as the cardiac action will .sntfer in conse<|n(>iice. The di.s- 
lodgment of the aorta is of great value in liberating tlic esophagus; but in 
simpler cases, where the tumor <lid not lie near the avcii, I found this j.rocedure 
unnecessary. Above the arch a tape is again carri(>,i anmnd the esoj)hagus to 
serve as a handle for further upward dissection. \\ Inai tin* upp(*r thoracic 
aperture is reached, a finger is carried through it into the lus'k to the aulerior 
border of the sternocleidomastoid muscle. Here, under its guidance, an in¬ 
cision is made through which the esophagus is afterward to be brought out; for 
the timo being, a stout silk thread is carried into tin* pleural i‘avitv tbrougli this 
woimd, one end being left outside, to serve for jnilling out the esojihagns. 

Before proceeding to divide the esophagus, the .siirroumling jiarls arc well 
protected by gauze pads, d he esophagus is tied olT with a strong silk ligature 
at a safe distance below the tumor, and a second ligature is a|)pli(‘d a sullicicut 
distance below the first to enable one to ent the esojdiagus between iIkmii with¬ 
out danger of the ligatures slipping off ( Kig. 1 I, .\ ). .\s the lowiw om* of these 

ligatures is afterward to ho invaginated into the lumen of the esophagus, catgut 
is used, and the site where it is to be applied is first cnished to nsluce the mass 
held in the ligature. To facilitate invagination, fnrthennore, a thinner liga¬ 
ture than for the upper ligation is selected. Before dividing the esophagus, a 
purse-string silk suture is inserted 1 or 2 cm. (about ^ U in.) below the lower 
ligation. If the site of the carcinoma is so low that there is not suilicient room 
to insert the invagination sutures beneath the site selected for ablation of tbo 
esophagus, the stomach must be brought n|> into the thoracic cavity far enough 
to afford the necessary space for putting in the sutures. 'I'his is done by sjdit- 
ting the diaphragm and peritoneum in front of thehiatn.s, with careful ligation 
of vessels, sufficiently far forward to jiermit the upward dislodgment of as 
much stomach as necessary, ^’he left gastric artery is dividi'il if it interferes 
with drawing the stomach upward. ^Vithout dividing the diaphragm, the 
esophagus may bo drawn up into the thorax for 1 or 2 cm. (about in.) after 
it has been loosened at the hiatus. 'I'he esophagus is now diviiled between the 
2 ligatures, and the muco.sa of the njipcr stump is cauterized with a I’nipudin 
cautery or with carbolic acid. If the crushing of the lower .stump has been 
extensive enough, there will be no muco.sa in it; if anv remain, it is trimmai 
off or cauterized. Tbo lower stump is now invaginateil and secured hty the 
pUrse-string suture previously introiluccd; and, if possible, a second purse- 
string suture invaginates the atumj) still further. If the diaphragm had been 
divided, it is now accurately sutured. Tho upper sturnfi is pushed through tho 
channel beneath the arch of the aorta, and the ligature at its end is tied to tho 
silk thread which had been introduced into the pleura through the neck in- 
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cision. Tho esophagus, with the tumor attached, is now drawn out through the 
neck wound (Kig. 14, R). There it is allowed to remain for the.present, 
wrapped in gauze. 

Wo next proceed to close tho chest. A few .sutures of strong silk are placed 
to hold tho seventh and eighth ribs in apposition. These sutures are carried 
around the 2 ribs—pcricostal suture (couiparo Fig. 9)—or they may be curried 
through the ribs after punching holes in them. No attempt is made to reunite 
■ the ends of the cut riba; they fall in line of themselves. The muscles are united 
in layers h.v catgut suture.s.' Uefore making the suture air-tight, tho lung is 
thoroughly inflated to bring its surface in contact with tho parietal pleura. 
There exists in tho minds of many surgeons a groat fear lost some air be allowed 

to remain in the pleural cavity, as 
ovidoncod by numerous articles that 
have boon written to set forth the 
difficulty of completely doing away 
with the pneumothorax. I am con¬ 
vinced that a small amount of air 
loft in tho plcnral cavity is entirely 
harmless. Tho experiments of pro¬ 
ducing artificial pneumothorax as a 
method of treating tuberculosis of 
the lungs have furthermore shown 
that air introduced into the pleural 
cavity is very rapidly ah.sorbed. The 
suture of the skin completes the 
closure of the thoracic wound. 

We now again turn our attention 
to the esophagus, which, with the 
tumor at its end, hangs out from tho 
Tieck. We hold it down over the 

Eld. i.'-..-Ukhkct...n <.k s fou f'Ai.- estimate where it 

I'iNOMA. The (tiiftrontiiiiiv oiiu' Ih iiiinHliirod is to be amputated, and make a 

iiilo the Htuinp of I he e>iiipliiiKiis in the upiier ... , i i i . 

i>urt of the ehoMt for piiriMwes of feediiiK. trausvcrse iiicisiou through tho skin 

at the site corresponding to this point 
(big. 14, B). d'heu tlit' .skin between the neck wound and the new incision on 
the chest is undermined with a blunt instrument, and the c.sopbagus, still un¬ 
opened, with the tumor attatdu'd, is drawn through this tunnel and out through 
tho new wound. The incision in the neck is clo.sed, the tumor amputated, and 
the ffee end of the esophagus sutfired to the skin by a few interrupted stitches. 

The most comfortable position for the patient after operation is pai'tly on 
tho right side and partly on tho hack. Morphin is given for a few days, and 
stimulation is administered according to the usual indications. Camphor, 
eaffeiu; digaleu, and .stropbantbus are given for aeuti' cardiac weakness. 
Nourishment is given through the gastrostomy tube. After the free end of the 
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esophagus has thoroughly healed to the' skin, the upper end of tlui gastrostomy 
tube is inserted into it, when the patient wislies to take nonrislnncnt (Eig. 15). 
lluring tho act of swallowing a little pn'ssnre is brought to lR*ar on the skin at 
one side of the tube to prevent leakage. .\ fairl\ larae tube is .selei-ted. The 
swallowed food passes from tho esophagtis into the rubber tube and theneo into 
the stomach. 

Operation for Carcinoma of the Abdominal Portion of the Esophagus.—Tncar- 

einonia of this portion, whieh nsnally aKo involves ibe eardiae end of tho 
stoinaeh, I rcconnnend operating in stag(‘s: !.• (iasirosloniy. 1*. Tiioraeot- 
oniv, as described above for eareinoina ol ibe tboraeie esoplumns. .\fter di¬ 
vision of tho e.sophagns in its lower j)arl. the iippei- end is brought' out at tho 
neck, as described abivve, and the lower end is inv.igiiialeil and plaev'd Ixmeath 
tho diaphragm whieh is closed by sntiire. .‘i. .\n abdominal operatii)n to resect 
the tumor. Incision is made from tho ensiforin cartilage along the entiro 
length of tho left costal arch, thoroughly dividing tho abdominal muscles, par¬ 
ticularly at the posterior end, so that the costal arch can bo well raised. At tho 
esophageal hiatus of the diaphragm the jveritonenm is divided and tho stump 
of the esophagus is bnmght down. 1 hen the tumor is re*s(vled, removing as 


much of the stomach ns is indicated. 

Other Uethods of Kesecting the Esophagus. Zaai jer tva.s the lirst to operate 
successfully in a ease of eai'einoma of tln^ eardia by the transpleural route. In 
his caSo the esophageal bongit* was halted at lo cm. ( I S in.) from tlm incisors, 
an exceptionally long distance, lie ojierateil in I! stages. 1. (lastrostomy ut 
the pyloric portion, Kader’s metlnxl. Kxlensive rib resection in (.nler to 
cause collapse of tho thorax and Iherebv to bring tho lower portion of tho 
esophagiis and eardia nearer to the snrfa.. the body, thus rodneing consid¬ 

erably the depth at which the main op.'ratioti is i.erformed. The lowest 7 ribs 
of the left side are resected in almost their entire length through 2 parallel 
incisions about 2.5 cm. (10 in.) long; the superlicial mnscnlatnrc is extiriiatod; 
the skin sutured. Zaaijer’s i.atient had considerable dyspnea Ibo first 2 da.ys 
following operation. IIo l)cliev(‘s this diu^ to inccliaMtiiiiil llnticriiig ciusct )y 
the great mobilitv of the thorax, and he therefore rocommemls leaving the 
twelfth rib or at least not removing it at llio sanio sitting, d. Itosoction of tho 
tumor by laparothoraeotoniy. 'Hie skin incision is niado in t lo e t lypo 
chondrium about in the inaminillary lino, thonec in a .•iirvilincar direction 
backward to tho posterior axillary line, flieiicc upward a little liiglicr tliari the 
angle of the scapula, reritonenm and idenra are opened. The diiipliragin is ' 
divided from below upward to the hiatus. Ksopluigns and stoiriacli arc made 
movable; tho lesser ornentnm is div ided. Tho stoimieli is then divided between 
2 clamps, and the lower end is sutured. Tho esophagus is drawn to tlio skin 
in the neighborhood of the posterior axillary line and sutured there. Tho end 
of tho esophagus and the gastric, fistula are connected b\ a rii er tii e. c 
cording to Zaaijer, the operation is limited to carcinoimi of the eardia and of 
the very lowest portion of the e.«ophagu8. 
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The remaining methods will he mentioned only in outline, as they have 
thus far all resulted in failure. Sauerbruch’s invagination method in carcinoma 
of the enrdia is performed in 2 stages. At the first stage the pleura is opened 
through an intercostal incision, the esophagus is isolated, the diaphragm in¬ 
cised, tile stomach drawn up 3 to 5 cm. (1 or 2 in.), and the esophagus with 
its tumor is invaginated into the stomach, which is sutured circularly to the 
esophagus. Accurate suture of the diaphragm is made. The second stage, per- 
formcfJ 10 to 14 days later, consists in a gastrotomy, seizure of the invaginated 
portion between 2 fingers introduced into the stomach, and its removal with long 
curved scissors, lllceding is to be controlled by compression. This method 
could bo employed only in cases of very limited invasion of the cardia, and, as 
tlio operator has to work while groping in the dark, it will scarcely appeal to 
those surgeons who appreciate the desirability of careful dissection under the 
guidance of the eye in cancer surgery. 

For somewhat larger carcinomata of the cardia Saiierbruch recommends 
intrathoracic resection of the tumor and anastomosis of the esophagus and 
stomach by means of a button, Payr’s or Tiegel’s button being prefcrreil. 
Tiegel’s is a modified Murphy button consisting of 2 parts, while Payr’s is a 
single button, Or rather short tube, the outer surface of which presents .‘3 trans¬ 
verse circular clevatione, between which there are 2 circular transverse depres¬ 
sions. These latter serve to give a hold to purse-string sutures placed in the 
organs to bo anastomosed. The procedure in the case of the Payr button- is as 
follows: 1’hrough an incision in the. seventh intercostal space, the tumor and 
the adjoining part of the esophagus are isolated, the diaphragm is incised in its 
aponeurotic portion, and the upper part.of the stomach is drawn into tlic 
thoracic cavity. Above the tumor the esophagus is tied over the lower furrow of 
a Payr’s button previously introduced through the mouth, then the esophagus 
is divided below the button (Fig. l(i. A). The tumor is resected, and the upper 
part of the stomach, from which it was removed, is sutiired in 2 layers. A 
slit is made into the fuiidus of the stomach, a purse-string suture having been 
previously placed around this slit (Fig. IG, 13). The divided esophagus with 
the button is now iu.serted into the slit, and the purse-string suture is tied over 
the lower furrow of the Initton, the same furrow on which tho esophagus had 
been tied. A second piirse-striug suture is laid in the stomach and tied around 
the esophagus at the site of the upper fiirrow in the button (Fig. Ifi, B and C). 
The communication between the abdominal and thoracic cavities is closed 
r by stitching tho diaphragm to the stomach, part of which remains in the 
pleura. 

This method of anastomosis, it appears, has some elements of danger. If 
the esophagus is tied on tho button firmly enojigh to prevent it from slipping, 
there will almost certaiidy result necrosis of that portion of the esophagus distal 
to tho ligature. This danger will bo still greater at the upper furrow, where 
tho suture has to hold both tho stomaeh and the esophagus and must, therefore, 
bo drawn rather tight. Besides this, there is tho danger of an outflow of in- 
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fectious material from tbo csophajnis or the stoniuoli, wliirh is not easy to avoid 
at the depth at which one is operating. 

The objection last mentioned al.so holds good tor tlio Ticgtd button (Big. 
17 A), which is a inoditied Mnrphy button; but tbeiv is not tbe danger of 
necrosis as with Payr’s button. The U halves are introduced; the outer one into 
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resection of tho first, second, and third right ribs and costal cartilages from the 
sternum to about 3 cm. (li^ in.) beyond the junction of rib and cartilage The 
esophagus is found behind the trachea; it is isolated as in the operations’on its 
lower part. After resection of the tumor, the lower end is invaginatod and the 






V D ^ 

Fio. 17 .—Anastomosis with TiFon’a a ... 

ImIvoB rpiidy for aiiastom..t,i.s, l,_l„ pur^trina suture'^rps obturator. B—The two 

rias suturp 

suture pushed up under hood of button D—Hni^n i halves united, the esophagtis 

purse-string suture a. *• »i>vaK.natcd into stomach and held there by 


if .ho case ia Wablo W 

ut The stomach and esophagus are then dissected out and brought 



ESOPIIAGOTOMY 


521 


forward. Resection and anastomosis now follow, (In olosiiifr tlic 

it is sutured to tho esophagus above the iinnstoniosi-j. .^o that tin' sntnre lino enn 

be drained abdominally. 

A very interesting method of operating 
in cases of earcinoma of the eardia has 
been proposed by Ach. The operation is 
done from the abdomen and from tin* neck 
without opening the thorax. .\t the an¬ 
terior border of the sternoeleiiloniastoid 
muscle the esophagus is exj)osed, and the 
wound is temporarily tamponed, 'riirongli 
an abdominal incision the peritoneal cov¬ 
ering of the esophagus at the hiatus is di¬ 
vided, and, with the finger introduced 
into the hiatus, the esophagus is loosened 
as far as possible. A portion of the 
esophagus is now drawn down into the ah- 
domen. It is tied oif with strong linen 
thread about 2 cm. ( l/.“i iti.l above the 
tumor and cut below the ligature. 'I'he 2 
ends of the ligature are left about '/g 
meter (20 in.) long. A thin, llcxihle steel 
rod, GO cm. (24 in.) in length, the end of 
which has the shape of a little ring, is 
introduced through the month down to tho 
bottom of the esophagus. A neeille armed 
with strong linen thread now transfixes 
the lower end of the esophagus and the 
ring; the thread is drawn through, and its 
ends arc knotted together at a distance! of 
about 12 cm. (5 in.) below the esophagus. 

The steel rod is now drawn n[) again; the 
thread held in its ring-shaped extremity 
follows and invaginates the esophagus into 
itself. According to Aeh, it can he drawn 
up without encountering much resistiince. 

As soon as the lowest part of the cervical 
esophagus is seen through the neck in¬ 
cision to become invaginated, the long 
thread with which the lower end of the 
esophagus was tied is pulled out through 

the wound in the neck. By traction on this thrcail llie esophagus is again 
evaginated and drawn out through the neck after the ^talT has been relca8e<l 
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by cutting the thread that passes through its ring, in ironi oi me patient’s 
mouth. The procedure is represented schematically in Figure 18. 

Dangers and Difficulties. —Operations for resection of the esophagus are often 
attended hy eolliipse due to the magnitude of the operation or to vagus reflex. Infec¬ 
tion hus bei’ii one of the greatest dangers. Its chief source lias been from the esophagus 
and from the stomach either at the time of the operation or later, through leakage from 
sutures. This danger can bo eliminated by adhering to my method of operating. An¬ 
other source of infection may come from the lungs, if they were injured at the opera¬ 
tion, in which case the danger of pneumothorax is superadded to that of infection. 
Caro in bundling tho lungs and in separating adhesions eliminates that danger. Pneu¬ 
mothorax has been repeatedly assigned as a cause of death. It may arise either 
through leaving behind some air in the pleural cavity before closing, or the air may 
gain access from without after incomplete closure, or it may, through an injury of tho 
lung, pu.ss from that organ into the pleural cavity. The importance of the first of 
these causes of pneumothorax has doubtless been exaggerated. The amount of air re¬ 
maining in the pleural ('uvity, after tho lungs have been thoroughly distended on clos¬ 
ing tho thorax, is not apt to interfere very much with the function of the lung and 
will probably soon be nbsorbe<l. Of much more importance is the open pneumothorax, 
which is euused by u cominunieatioii of the pleural cavity with the air outside of the 
chest or with the lung, ns the constant admission of air causes a collapse of the lung 
and the danger of infection is superaddetl. Pneumonia has been the cause of death 
in a minibor of eases, ami empyema in others. 

Tho difiiculty of tho operation hus been considerably lessened by my mode of 
access. 


E. ESOPHAOOPLASTY 

In cases of impassable and inoperable stricture of tlio esophagus tho desire 
to construct a new extrathoracic communication hctwecii the cervical part of 
tho esophagus and tho stomach has given rise to a variety of plans for csophago- 
plasty. The reconstniction of tho esophagus would, of course, also ho dcsirahlc 
after resection of tho esophagus. Tho material for forming an esophagus may 
ho cither akin or a portion of tho gastro-intcstinal tract, or both. Thus, a skin 
tuho extending from the esophagus to the gastric fistula may be constructed, tho 
epidermis forming tho inner lining of the tuhe. Tho outer raw surface is cov¬ 
ered hy a plastic from the skin of the chest (llirchcr). 

Tho uj)per part of the jejunum insiy he used (Koux). A sufficiently loug 
piece of jcjumiin is rc.sected but left in couiioction with tho nicsentery. The 
ends of tho jejunum which remain behind are united end to end. Of the 
resected portion, 4 or T) arteries at the upper end are tied and divided in order 
to inobiji/.o this end sufficiently to pull it upward. Caro must be taken not to 
injure tho arcades and the vasa recta arising from these, as the circulation of 
tho oral end depends upon these anastomoses, after their arteries have been 
divided. Tho aboral end of tho resected portion is implanted into the stomach. 
Tho oral end is brought out of the abdominal wound, pushed through a sub 
cutaneous tunnel extending from the abdominal wound to tho end of the 
esophagus, and united with it by suture. 
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Instead of the jejunum, the use of tlm tnmsvorse eolou has been attempted 
(Kelling). • A number of variations ot tliese metliods liave also been projKisod, 
for instance, the formation oi an esopliaims partly of intestino and jtartly of 
skin (Lexer, Frangenlieini). 

A rtew esophagus may be made of material taken from the stomach, llir.stdi 
proposed utilizing a portion of the anteri.ir wall (d' the stomach. .\ much better 
method i^ that of dianu, who uses the greati^i’ (Mir\'atui'e ot the stomach in ab 
most its whole length to make an esophagus. 1 la" tu'al iMid of this tidio remains 
attached to the stomach, the ahoral (MuI hmng lu*(>nght up through a suln'iitane- 
ous tunnel, as in the case of Koux s method. '1 Ids method is s*‘arcelv feasibh' if 
a gastrostomy according to the usual methods has alreadx been done. If, there¬ 
fore, a Jianu esophagus is contemplated, it .•-hould 1 m' eoustruetial whcii 
the abdomen'is opened for the purj)os(' ol doing the prcdiminai'v gastrostomy, 
provided that the case proves to be a favorable' one for ri'seetion of the 
esophagus. 

It has also been proposed to emjdov intratlioiaeieal(\, instead of aiitethorae'i- 
cally, the various methods of utilizing the; gastro intestinal tract for restoring 
the esophagus. 


OPERATIONS ON THE PLEURA 


Anatomical Points on the Surgery of the Pleura and Lung. The pleural 
cavities'aro sacs invaginated into themseha's li'om their mesial sides by the 
lungs. The visceral pkmra is tirmly attached to the lung, tint |>arietal |)leiirii 
more loosely to the ondothoraeie fascia which it covers, .\ccording to locution, 
the parts of the parietal pleura aia- nameil respectively st('rnocostaI, dia|ihrag- 
matic, mediastinal, and ])erii'ardial jileura. I he spaces where these dilb'i'i'iit 
divisions of the pleura me(!t, forming corners or angles, ai'c called sinuses. 
Thus there arc the mcdiastinodia))hragniatic sinus, tin' posterior eostomi'di- 
ustinal sinus, the anterior ct)stomediastinal sinus, and the costodia[)hraguiatie, 
sinus. Of these the 2 last-named an' not compli'tcly occupied hy the lungs even 


at inspiration. 


Their relation to the f'liest wall is of considerable clinical iiii- 


porthncc. 

The folds of reduplication of the pleura will be br'st nmh'rstood by referring 
to Figure 19. The relations of the margins of the Innas and of the s<'|tarat(! 
lobes to the chest wall are also representx'd there. It will be swn that both at 
the upper ami the lower end of the slernmn there is a roughly triangular held 
where its posterior surface is not covered by pleura. 1 he anterior folds of the 
pleura are not always exactly at tlu' lines shown in the diagram; they may lie 
displaced to either side. The canliac, incisure of the lung is also sotm. The 
lower border of the lung is seen to he at a higher level than the lower border of 
the pleura. The latter corrcs])onds about to the lower ls)rder of tho seventh 
rib in the mammillary line; in the axillary line it corresponds to the ninth rib, 
and farther back to the tenth intercostal space. Posteriorly it runs about 
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horizontally to the spinal column, which it reaches at a level corresponding tn 
tho twelfth rib. ° 

The mediastinal structures are bounded on the right and left by the 
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mediastinal pleura. The right mediastinal pleura is in relation with tho 
superior vena cava, tho right phrenic nerve, the innominate arterv, the trachea 
just above the bifurcation, tho azygos vein, and the right sympathetic ncr^-e. 
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The left mediastinal pleura is in relation witli tlu' tlioraeie aorta, tlic left 
sympathetic nerve, the hcmiazy'jos vein, and the left siihelavian artery. Hoth 
pleurse may or may not tonoli tlie eso])liaj;ns helow tlie areh of tlie aorta. 

That portion of the Innsr at wliieh tlie hroiu lin.-; and the irreat ves.'sels enter 
it is called the liilus. Its position correspond;, in In'itrht to the third intercostal 
space and the fourth costal eartilaiio in front, and to the fifth and sixth dorsal 
vertebra)*posteriorly. In the root of the Inn^ the arter\ is aho\i>, tin* vein lu'- 
low, and the bronchus in the iniildle, hot more pn^lerior. 


A. PARACENTESIS 


Indications. —Until rather ri'cently the indication for paracentesis of the 
chest, the procedure of drawing' olT llnid from the thoracic cavity, was stated 
as being confined to eases wln're the pressure ol the llnid inlerlerial seriously 
with the action of the lungs or the heart, thereby endangering lile, or wln-n* tlio 
effusion had remained stationary for a long time, ahont, or It months. I ho 
mere fact that a serous jdenritie exudate had hemi <lisco\ered was not. consid¬ 
ered an indication for its removal. .\t. pre.sent, howc'ver. the tide of opinion is 
changing. A pleuritic e.xndate of long duration is not to he regarded as harm¬ 
less, inasmuch as a deposit ol lihrin may in the meantinn* cause a thickmiing 
of the pleura and may establish jdenritie ailhesions, which wonhl ultinnitcdy 
interfere with the expansibility of the lung, ('(impressed lung tissue may bo 
replaced by callous material, resnltiug in the iiroduction of l.rouchi.rtasis. 
The presence of a fair-sized exudate is in it.self cousideivd an indication for 
its removal, especially since we ha\(‘ learned that air may he allowed to enter, 
ns the fluid is withdrawn, and that, in employing this method, described helow, 

every drop of the exudate can he removed. 

The only exception to the rule i.s in cases of e.xudates of tiihercnloiis origHi, 
as these arc believed to possess bactericidal attributes. 'I'he inmiohilization 
and compression of the lung, moreover, which they produce are of advantage to 
tlio patient, iiiaHunieli as the cure Iiiliereiihnis f<»*i in fli* is tin n )y 

favored in a maimer similar to that of intrapleural injection .if nitrogen ac¬ 
cording to Forlanini, .Miirphv. and llraner (see 'I'ul.crcnlosis of (he laiiig, 
page .''.■4.5). Hut evmi here the llnid mav he completely wilhdrawii and the col¬ 
lapse of the lung maintained by nit roceii injections. , /■ 1 • 1 

Instruments Used. A small sl/'d trocar may he used, over the end of which 
a rubber finger cot is slipped, the tip of which is cut olT. 'Phis finger cot, hy 
its collapse, forms a valve jinvutimr the entrance of air. Or we may use a 
trocar that has a lateral outlet over which a long riihher tube is slippwl, the end 
of the tube hoiiig siilmierged nndcr an aiitisejitie llnid. 'I'he neatest iiistrii- 
nient is I’otaiii’s apparatus in which the aspirating needle is ooniieetcd hv 
means of a rnl.her tube witl. a bottle from which the air lias hem. exhiuisted. 
For the newer metl.od of allowing air to enter the plmiral cavity a trocar or a 
large ealiber aspirating needle is all tliat is necessary. 
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Teclmio. —without admission of air. —The time-honored raethtod of 
aspirating with careful avoidance of permitting air to enter ia as follows: The 
posterior axillary or the scapular line ia selected, and a puncture is made in the 
fifth, sixth, or seventh iTitercostal space. The skin is first prepared antiscpti- 
cally, and the patient preferably sits up, being well supported. The iiistru- 
mcnt is introduced at the upper edge of a rib to avoid injuring the intercostal 
vessels. I'lie fluid is allowed to flow out slowly, and, when about l/. or % of 
the exudate baa been evacuated, the aspiration is stopped. If the patient 
manifests dyspnea, severe cough, Tiiarkcd stinging pain, or great weakness, the 
taj)ping is interrupted. The puncture is closed with collodion or by a small 
dressing. 

WITH ADMISSION OP AIR. —Aspiration with the admission of air into the 
pleural cavity has a number of advantages over the method just described. 
The 8ym])toms coincident with sudden removal of the fluid, such as great weak¬ 
ness, dyspnea, sevoro cough, and marked stinging pain, are avoided. Those 
symptoms appear to be duo in part to the rather sudden ostahlislimeut of nega¬ 
tive pressure on the surface of the lung. The admission of air does away with 
this negative pressure, furthermore, the direct irritation of the lung by the 
needle coincident with the expansion of the lung, as the fluid is withdrawn, is 
avoideil; for the entrance of air allows the lung to recede from the needle. The 
most important advantage, however, is that all the fluid can be withdrawn. 
The tapping is continued until the last drop has run out. One of the agreeable 
features of this method is the fact that the presence of pTieumothorax enables 
us to obtain very much clearer X-ray pictures of the hing than could be made 
before. A very welcome advantage is the simplicity of the apparatus, as noth¬ 
ing but a trocar is needed. It was thought at first that it would be necessary 
to measure exactly the volume of air that goes in, for fear that more air might 
enter than fluid escape. This would require more or loss complicated appar¬ 
atus; but experience has ahowi\ that.it is unnecessary, as the exudate is under 
positive pressure. .Tt was also thought at first that the air entering the pleura 
had to bo sterilized ; but the fear of air infection of the pleura is just as ground¬ 
less as the fear of air infc<!tion of the poritoneuin proved to bo years ago. 

The method is as follows: The patient is laid horizontally across 2 beds, 
so that the scat of the operation is.in the space between the beds. A trocar is 
introduced and the patioTit turned so that the trwar is at the lowest point of 
the exudate. The serum will at fwst flow in a continuous stream; theji, as the 
pressure from within diminishes, the stream will l)Ogin to halt on inspiration, 
until, during an inspiration, some air finds entrance, after which the flow again 
improves* This continues until there is no fluid loft in the pleural cavity, 
when the trocar is removed and the opening closed with cotton and'collodion or 
with sterile adhesive plaster. During the procedure the patient experiences no 
discomfort; there is no tendency to cough and no dyspnea. The air is ab¬ 
sorbed in a few days. 

Dangers. —The dangers connected with the introduction of a needle or trocar 
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into the pleural cavity, which,’however, can be reuilily nvoidctl, arc injury to 
the lungs, the heart, an aortic aneurvsui, an intercostal vessel, pnnet\jre tlirongh 
the diaphragm into an abdominal organ, or the rapid t'orination of a pneumo¬ 
thorax. 

B. OPERATIONS FOB EMPYEMA 

\Yhenevcr a probatory p\uictnrc has revealed the jiresenec* of pus or turbi<l 
scrum in the pleural cavity, its removal by oi)eralion is indicated. This may Ihj 
done in various ways. 

1 . PuNCTlTKK WTTIl Si'nSKOC KN'I’ OliMXAOK 

Indications.—This procedure, being mueh less certain in its results than 
resection of a rib, is indicated only in patients tin) weak to staml the thorae*)t- 
omy or in those very favorable eases of ..pyeina of young ehil- 

dren. .... . * o 

Technic.—Tt is perfonned by making a small skin incision, 1 to - cm. 

(k.'. to % in.) in length, under hn-al anesthesia, in the posti-rior axillary or 
scapular line over the seventh or eighth intercostal space. .\ trocar alsait the 
thickness of a finger is thrust into the pleural Cavity, and a large drainage tu le 
is introduced through the eanniila, which is then withdrawn, while tlie drainngt! 
tube remains. A small sterile dressing is applied. After the pus has 1 owed 
out, a long tube, the cud of which is submerged under an antiseptie tluid m a 

botile, i. attad,oa to tl.o .lr.in„R« tul... if .ho flow of '»'"'"'■'■i; 
masses of fibrin, an irrigation with .saline solution is made. W hen tin patunt 

Table to be on; of bed^le carries the bottle in a p.shet. 

necessary throughout. In favorable eases healing takes place in from 

months. 

2 . I.NTKltCOSTM. TiIOKACOTOMY 

Thi, oporntion, wMol, io only slifh.ly .iniplor .hnn '''■7'''';'' I] 
lens certain i.. it. rcsnlt., In,, incn .ho-t ont.rcly .l,.;ar.lo.l "■ «"« 

latter procedure. 

3. RkskcI' loN OK Rius 

Instruments.— The instriirnents used arc a slightly inrvcd and a strongly 
insnume ..li.vator rib sliears, a large sized as- 

curved raspatory, a cim-ed perio> i„,trumcnt9 for the soft 

pirating syringe with a large ealiliei long neouie, u.. 

adnlt. the operntion c.n lo very well performed nn.lcr 

local ane.tl.e.i. ; in en,*. of rhihlrcn Roneral nne.tln-»,.i ’7“'‘’ 
but the operation i. ato feaniW,’ ninler local anctl,™,,. A /o to I l.er er.nt. 
,»lution oTnovoeain with aapnirenin i. employed. 11,e ,„tereo.tal nerve, are 
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blocked from 2 or 3 points at the lower border of the rib to be resected, and the 
periosteum under the deep surface of the rib is infiltrated to the desired extent. 
It may l)c necessary to use a curved needle for this purpose. Then injections 
at the upper border and superficial surface of the rib are made, after whieh 
the soft parts in the periphery of the field of operation are infiltrated. Lastly, 
the line of incision is aucsthetized. If several ribs are to be resected, the 
method is cbaiifred accordinp;ly. 

Technic of Operation.—A preliminary morphin injection is given. The 
patient is placed in the prone position with the affected side slightly lower than 

the sound side, so that the sound 
lung may not be impeded in its func¬ 
tion. Over the eighth or ninth rib, 
in the posterior axillary or scapular 
line, an incision, 5 to 6 cm. (2 to 21 /, 
in.) in length, is made down to the 
rib. The periosteum is divided in a 
line parallel to the borders of the rib 
and midway between them and is 
pushed with a periosteum scraper 
upward and downward. The upper 
and lower borders of the rib are then 
carefully stripped of the periosteum, 
taking heed that the latter is not 
• perforated by rough treatment. The 
periosteum covering the deep layer 
of the rib is then readily stripped off 
by interposing a curved periosteal 
elevator (Fig. 20). The exposed 
piece of rib is now removed with rib 
shears. The periosteum with the 
underlying pleura is incised and the 
pus allowed to flow off slowly. 
Masses of fibrin nppeaj'ing at the opening arc removed, and finally a finger is 
introduced to dislodge any further pieces of fibrin that may have remained 
behind. After the greater portion of the pus has flowed out, the remainder can 
best bo ponred out by turning the patient so that the wound is at the bottom of 
the cavity. If the patient has coughed out any pus previous to the operation. 
Iso that a communication between the lung and the pleural cavity must be 
assumed to exist, irrigation of the pleural cavity is absolutely contra-indicated. 
In the absence of such comnmnication, flushing of the pleural cavity can do no 
harm; iii fact, a thorough cleansing at the time of the operation materially 
lessens the subsequent disidiarge and simplifies the after-treatment. Two thick 
drains arc inserted, their inner ends protruding only a sliort distance beyond 
the pleura. Large safety-pins are inserted to prevent the tubes from slipping 



Fio. 20. —Sthippino the Pkhiohtettm prom the 
Posterior Surface of the Uib. 
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ill. A voluminous dressing is applieil firmly to prevent tlie aspiration <tf air 
into the pleural cavity. If the gauze does not sntliee to aeeomplisli tliis after it 
has become moist, an impermeable tissue may 1k' placed on the wound. 

■ Expansion of the lung is favored by foreilile blowing exeroisi's. Irrigations 


of the cavity are given only for special n 
of discharge, ichorous discharge, rise of 
solution is employed, or permanganate 
of potash, acetate of aluminum, nitrate 
of silver, etc., may be used instead. 
The drains are removed us soon as the 
discharge ceases. If the closure of the 
cavity is delayed, the sinus may lie 
hermetically sealed by a sheet of ruldier 
perforated by a thick drainage tube. 
'Phis sheet is fastened directly to the 
skin, and suction is applied to the 
drainage tube by one of various meth¬ 
ods. As in tlioracocentesis for pleuritic 
exudates, a Potain bottle may be used. 
Perthes’ apparatus connected with a 
water pump (Fig. 21) is constructed 
somewhat on the same principle, b u t 
the partial vacuum in the lla.sk, in¬ 
stead of being produced by a piston 
pump, is created through the action of 
the flow of water. The flask also 
differs from the Potain in having a 
third opening at the top, which con¬ 
nects with a manometer to record the 
pressure in the chest, and a fourth 
opening below, controlled by a stop¬ 
cock, to permit the escape of tla; as¬ 
pirated secretions. In Stork’s flasks 
suction is produced by water flowing 
from one bottle into another situated 
at a lower level. Bier’s hyjiercmia eiij 
proper hygienic and dietetic treatmenl n 
Aspirating Devices in Surgery, ^ ol. 1. ( 


•asons. such as increase in the amo\int 
temperature, etc. In that case salino 



Fio. 21 .—Pkhthfk’ Sim tion Appauatuh. • 
Flow of wiitiT ("nis<*rt |jiirliiil vii**uuiii in 
HoHk. 

IS Iluvc also IxM’ii iiscfl. Attention to 
, important. (See also Aspiration and 
'hap. VII.) 


4, Esti.imu’u’s Opeeation 

IndioatioM.—If an empyema fails to heal after months and the delay is 
not due to a removable cause, such as retention or suyxTaddcd infection, the 
reason is to be found in a change that has taken place in the tissues adjoining 
85 B 
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the lung, which renders the expansion of the lung and tlie restoration of its con¬ 
tact with tho thoracic wall inipossiblo. This change consists in the formation 
of thick callous layers on the visceral or parietal pleura, or both. Such cases 
usually require a plastic operation to close tho cavity, which consists in 
jnobili/.ing cither the chest wall or tho lung. 

Technic.— Kstlandcr’s operation for achieving this object consists in a 
more or Ic.ss extensive resection of ribs. The size and extent of the cavity arc 
ascertained by probing and by the radiographic picture of the cavity after 
injecting a bismuth mixture. Over the whole extent of the cavity the ribs are 
resected snl)j)erio.stcally, so that the cavity is then covered only by soft parts. 
'J'lio chest wall is thus caused to collapse and is brought in apposition with the 
lung. From an incision over 1 rib the rib above and the one below can al.so be 
resc<ded, and even more. Flaps of various .shapes may' also be made to expose 
tho ribs. 

5. Sciiede’s 'rilOKACOrr.ASTY 

In rare cases, where tho shajjc of the cavity is more complex, the soft parts, 
after Kstlander’s ojieration, cannot be properly brought into a{)positioii with 
the lung. In those a thoracoplasty according to Schedc is performed, which 
consists in removing, not only the ribs, but also all the .soft parts of the thoracic 
wall between the ribs and underneath them. Sclicde also recommended making 
tho mobilization of tho ehest wall very extensive. Tho incision starts from the 
upper part of the hack, between the spinal column and the scapula, and de¬ 
scends to the lower border of the pleura, then curves forward and a.sccnds again 
in the anterior axillary line, terminating under the j)ectoralis major nuKsclc. 
Tho soft parts of this large Ihi]) are prcj)arcd upward, the scajuila being raised 
in conjunction with it, and all the ribs from the second down are rcscctctl 
s\d)perlostcally in their entire c.xtent. Then, after opening the i)leura, the 
intercostal muscles, together with tho pleura, arc c»it away over the entire 
extent of the cavity, tho thickened visceral pleura is scraped with a sharp spoon, 
and the skin flap is replaced, drainage tubes being introduced. 

Depag'O recommended a similar incision, but, instead of tho reflection of a 
skin dap, the ribs arc divided in the course of tho extensive incision and tho 
thoracic wall is turned upward in its entire thickne.ss. The ribs are then re¬ 
sected subpcriostcally by incisions on the pleural surface as far as necessary, 
after which tho flap is replaced. As comjnircd with Schede’s operation, this 
method is simpler and less bloody, because the separation of the skin flap from 
tho thoracic wall is omitted. It presupposes, however, that the parietal pleura 
is not too unyielding to be able to adapt itself to the visceral pleura. 

6. Sitdeck’s Method 

Many surgeons, recognizing that an operation of the magnitude of Schedc’s 
is too formidable for a weakened patient to withstand, have divided it into 2 
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stages. Siideck, in the first singe, res^vts tlie nintli l il) .tiuI, tlirongli tlio snino 
incision, tho eighth. A haiul's hreadtli liiglier up anntlier ineisinii is nnide, 
through which the sixth and seventh rihs arc- vcMH-ied. Tliese nseetionH are 
done subperiosteally. Tho tlaj) thus ohiained i;. Iai<l into the thoracic cavity 
and fastened there. As a rule, tliis tlaji allaclio ilsdt' kindly to tlic lt>\vcr part 
'of tlic cavitv, and the .stHU'ctions t’rom the n|i|icv part are led out alsive it. 
Drainage is secured hv tanipouing tin* entire ca\il\. I ndcr tliis treatment 
tho cavity shrinks rather rajiidly. .\t a si\-oiid opcialion the remaining np|K'r 
part of the cavity is attacked hv resecting the iipjier rilis according to tho 
mcthoil of Selietle and also n'seeting the lower hall' of the scapula. 'I'he mns- 
culaturc of tho rc3C<?tcd seai)ida and the skin llap are niili/.ed lor a plastic 
covering. 

7. DKCOIM'U’.VnO.N OK 'I'llK l.l\(i 

Instead of depressing the ela'st wall to mi'ct the Innas by any of the prm 
ceding methods, Delorme and others ha\'e ])roeeeded to ohlilerale old empyema 
cavities bv removing the Ihiekeneil, shrunken visceral pleura which eom)iresses 
the lung and prevents it from exiianding snllieiently to come in eonla<-t with the 
che.st wall. The removal of the visceral jileiira is called ‘ ileeortiealn>n of (lav 
lung.” The thick deposit on the lung is extensively incised and dissected olT as 
far. ns seems necessary, aft(‘r which, in most ease'', the long exjiainls again. 
Unfortnnatclv, the procedure is sonietinn's loo bloody to he earrieil out as 
thoroughly a.s planned. To gain access to the lung, a temporary reseelhai of 
tho chest wall is made, usually in the shajie .d' a llap similar to Hepage’s fsvxv 
Schede's Thoracoplasty), which is again replaced after decortication is com¬ 
pleted. The extent of the temiiorary res<vlion varies, tin- most extensive being 
that propo.sed by Delorme liimself, who relleels a llap eonsisling of the entire 
chest wall. Others have temporarily rese. ted as much as app<-ar. d in.licate.l in 
the particidar case. 

8. CoMUINKI) MkI'IIOIIS Ol' 'I KKA'll-NC: Ol.U I'.M l■^ l•..M A I A 

Ordinarily the surgeon will adaiit the iiroeednre to the parlienlar case and 
will operate in some such way a.s the tollowing; If then- is a sinus leading into 
tho pleura, 1 or 2 ribs arc reseele.l at that .site to a snirK-ienl extent to permit a 
thorough examination of the size ot the cavity. If the sinus is so sitn.itvd that 
proper exploration is impossible, or il no sinus exists, the low(‘st point of the 
cavity in the axillary line is located by physical examination, aspiration wit i 
a needle, and the X-ray, and 1 or 2 ribs aro there rese. ted, after which the 
cavity is explored. If the cavity jiroves to bo small, an Esthindcr r.iicralmn 
will suffice. If it is rather large, the incision is extende.l ha.-kward in a direc¬ 
tion parallel to tho ribs and then upward between the scapula and the spine as 
far as the examination of the cavity has .shown it to exteml. In this line tho 
ribs and intercostal soft parts are divided. It is of advantage not merely to 
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divide the ribs, but to resect 1 or 2 cm. (Yu or % in.) of each, as this will 
aJIow the liberated part of tlic cliest wall to sink in subseipiently. The inter¬ 
costal vessels are tied as the soft parts are cut. In a similar manner, under 
guidance of the finger inside, the incision is carried forward and then upwaril 
as far as tbo cavity extends. The flap of chest w’all is turned up and the pleura 
examincfl. If an incision through the thick visceral pleura shows that the 
lung is (!a[)ahlc of expanding and that the thick deposits can he peeled oft', this 
modification of Dclonno’s operation would suffice, especially as the chest wall 
would nieet the lung to some extent, owing to the short rib resections made pos¬ 
teriorly. Should the lung not expand or decortication he iuipracticahle, the 
ribs arc resected. from within, according to JJcpage (see Schedc’s Thoraco¬ 
plasty), beginning with the lowest. If then the visceral pleura should prove to 
he too rigi<l to sink in, wo must consider to what extent Schede’s operation has 
to be performed. 

f). Tn-tko'I’ion or’ Hisvrtrrir Pasttc 

Tf the pleural sinus does not lead into a cavity, or only into a very small 
one, from which then' is little or no secretion, the in jection of Heck’s bismuth 
paste will som(;tinies effect its closure. The paste consists of 1 part of bismuth 
Hubnitrate and 2 j)arts of vasclin. This mixture is sterilized and injected while 
flniil and in a state of thorough mixture. A glass syringe! may be used. The 
patient is placed in such position that the open end of the sinus is directed 
upward as the injection is made. When the sinus has been filled, its outlet is 
closed by placing the finger on it for a few minutes. During this time the 
hismuth, which is heavy, will settle to the bottom of the sinus. The fistulous 
opening is then closed by a small dressing. 


O. OPERATIONS FOB BLEEDING FROM THE INTERCOSTAL AND INTERNAL 

MAMMARY ARTERIES 

Tf hemorrhage from the intercostal and internal mammary arteries takes 
place during the cour.se of an o[)eration on the ribs or costal cartilages, they arc 
tied at the site of the injury; if necessary, an additional part of the rib or an 
adjacent cartilage is resected to expose the vesse;!. In stab wounds or other 
injiiries causing hemorrhage from an intercostal artery, the vessel is readily 
exposed by it'section of the rib at the site of the injury. Its ligation without 
resection may be done in the following manner: The external intercostal 
muscle is divided close to its insertion at the lower border of the rib. Traction 
downward on the muscle will dislodge the nerve and vcs.scl from the groove in 
the lower border of tho rib, so that with great caution they can be surrounded 
by a blunt hook for ligating. The nerve is then Isolatetl and the artery tied. 

llernorrhage from the internal mammary’ artery may be stopped by ligation 
of the vessel at a site of election. The vessel and its accompanying vein run a 
little laterally from tho edge of the sternum and are separated from the pleura 
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in the upper part only by a tliin fascia, below also by the transverse thoracic 
luusclo. Anteriorly the artery is in relation wiili the cixstal eartilap'S and tho 
intercostal imiseles. It may he tied in any of tlie intercostal spaces; tho bwt 
access is to be had where* tlie sternnni is narrowest, jireferahly, tlierefore, in 
tho seeoiul intercostal .space. 'I’he iiu'ision starts at tlie middle of the sternnni 
and extends from there, outward between the iiKtal cartilages, .\fter division 
of tho skin, fascia, and pectoralis major imi'clc, the very thin fascia of the 
external intercostal muscle, whose libers dcM-cnd toward the median line, pre¬ 
sents. Under this lies the internal intercoNtal imisclc. This muscle is divideil 
together with the well-delined fascia at its deep surface, and the artery is seen 
about V* 1 ( Vi '■from tin* border of ihc >lei-Mum, its course laung 

from above downward. Tin* icin lies on it*, mcfial side. In the low»“r inter¬ 
costal spaces the vessel is slightly further awa\ from the .■-ternnm. 1' - lo li cm. 
(1/) to % in.), and lies on the transverse thoracic mn.scle (I riangularis sterni). 


D. OPERATIONS FOR NEW GROWTHS OF THE RIBS 


Tf a new growth affecting 1 or more ribs docs not involve the pleura, it is re¬ 
moved by an extrapleural operation. .\s a rule, however, the pleura is invidved 
together with the ribs and the inti'rcostal mn.'i-lc'., necessitating tin* removal of 
portions of the entire thickness of tin* chest wall. .\t the |ir(‘senl time we prefer 
to do these operations under intratracheal insiilllation or ililTcrential pi'essure 
according to anv of the methods mentioned under (ieiieral Kennirks on Inlra- 
thoracic Operations (ptige htXil. Ihc operation, however, has been done re¬ 
peatedly without these aids, before they were available. In those cases, despite 
the eoliap.se of the lung, the disturbance of respiration was sonielimes surpris¬ 
ingly small. In a ease, pnhii.shed h\ me in where I resected a very largo 

tumor of the thoraeie wall involving 1 ribs, the respiration remained undis¬ 
turbed throughout tlie operation. Sanerhrneh's chamber was then known hut 
not available. In such ca.ses the presence ol adhesions hei'e and there doubtless 
exjrlaius the absence of interference with llu* respiration. 

If the operation is performed without intratracheal insiilllation or dilTor- 
ential pressure, the air .should he allow.al to gain access rather slowly. .\t the 
time when the pleura is ojreni’d the patient slionld not. he too deei>ly umh r tin. 
influence of tho anesthetic. 'I'lie Inng, it not ali’<‘ad\ adherent, sliouhl «, 
provisionally fastener] to the chest wall at some part. It possihh, howivrr, 
preparation'for the u.se of insnlllation or .lifferential pie.ssnre shoiihl 1 k! madr! 
80 that the surgeon will not lie hami-en'd in his attemiit at radical removal of 


the new growth. , • • r 

First one seeks to determine from what ribs the tumor takes its ongin, for 
sometimes tumors of eonsiderahle size have a comparatively small base. Tho 
X-ray, as a rule, is of a.ssistanee. If tl><r skin is eutir.dv fns* and umnv.dvorl, a 
long incision parallel to tho eonr.'C of the ribs will nsii.illy .inswer. In some 
instances a Bap with its base directed toward the spine affords better exposure. 
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Often t)io skin has to be sacrificed with the tumor. After the extrathoracic por¬ 
tion of the incision around the trtmor has been completed, the pleura is opened 
under intratradical insufflation or differential pressure in an intercostal space. 
From this o|ieiiinf; the ribs are cut with rib shears a suffleient distance bevond 
the limits of the affected area. Preliminary ligation of the intercostal vesseb 
is umiccessary; they arc compressed when divided and tied after the tumor has 
been rcanoved. If a portion of the lung is involved, it is resected together with 
the affeiited chest wall, and in case the operation is done without differential 
pressure, the lung is first attached to the parietal pleura at some distance from 
the seat of the new growth in the lung. With the use of insufflation or differen¬ 
tial [iressure, this is not necessary; but the wound in the lung is sutured. When 
the resection is completed, the lung is nuule to expand so as to plug the opening 
in the thoracic wall. The skin is clo.scd by mobilizing it from the neiglibor- 
h(K)d, or a flap from the abdomen or from the other side of the chest is taken 
and sutured over the defect, the subcutaneous tissue being sutured to the mar¬ 
gins of the defect in the chest wall and skin to skin. Sometimes the breast 
from the opposite side is transplanted on the defect. 

If the suhscapular portion of the chest has to he resected, the scapula must 
first ho raised off the chest. This may he done by making a T-shaped skin 
incision, the stem of the T corresponding to the mesial edge of the scapula. The 
trapezius and the latissimus dorsi are exposed, the fascia hetweeu them is in- 
ci.scd, a)id the incision is extended upward into the trapezius and downward into 
the latissimus dorsi. Then the rhomhoidcus major is divided about 1 cm. 
(I'M in-) from the edge of the scapula; if necessary, also the rliomboideus minor; 
and the scapula is tiinied outward by forcibly lifting up its mesial edge. After 
the operation on the chest wall is completed, the scapula is replaced and the 
muscles are reunited by suture. 

E. BESEtiTION FOR TOBEBCULOSIS OF THE BIBS 

Tuberculosis of the ribs rarely involves any part of the jdcura other than 
its external surface. If the proce.ss is in an early stage, where a small abscess 
with a well-defined wall communicates with the diseased rib, the abscess and 
the affected ])art of the rib can he removed in one piece the same as a tumor 
would be. Healing by primary union can then he expected. 

In pmtractcd cases, however, particularly those which have already opened 
externally, there may he very extensive and complicated sinuses. These require 
thorough exposure. The sinuses may have worked their way beneath a number 
of ribs between them and the pleura, so that in following up their course it may 
be necessary to resect several riba before the primary focus is reached. If all 
ainuses are laid bare and .scraped, even these cases will result in a complete cure, 
although the healing proi'css may he protracted. 

Tuberculous disease of the costal cartilages often requires the total removal 
of the cartilages and of a portion of the sternum. 
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OPERATIONS ON THE LUNQS 

A. SUBCUTANEOnS INJURIES OF THE LUNQ 

Tho patient sliouKl bo jtliu’od on tlii' in|uic<l sicli>. ’I'bis position will not 
only permit tho nninjnre.l hiini to jici l'.nni its Innclion inoro oiisily. hnt tlio 
pressure on the diseased side will al>o help to dimmish the hh-odin^r from tho 
Inn}'. Tho nsnal eonse(pK-nfc of an iiijmv to ilu> Inii-; is hemothora.x and 
pnenmothorax, hotli of which may he of i^rcatcr or loss sianilicanco. 

Indications. Tf tho hlccdina troni the Inna considered to he nnxlerate, it 
may bo disrefiarded, as the blood will In- reabsorbed if it remains sterile. If it 
becomes infected, an empyema will i-esnlt. If the heinorrbaae is severe, tho 
thorax must bo opened to seenre the wound in the Inna (s<v below). The ro- 
snltiiifi pnenmothorax will vary in extent and sianilicance accordina to the ehar- 
aeter of the wound in the lima. If the tear in\ol\es onl\ the alvecdi, hron- 
ehiolea, and smallest hronehial tubes, thc'se will he closed by blood e.lots, and thi' 
air in the chest will he absorbed within a short time. If, however, a larger 
hronehus is torn, a .spontanams closure cannot, be expected, and the wound must 
bo sutured. In case the snbentaneons connective tissne <-ommniiicates with the 
pleura, as in fracture of the ribs, an emphisema of the skin will result ovi'r the 
site of the injured jilcura juid may extend o\er the whole body. In the abseneo 
of such communication, the jmenrnothorax is cimlined. It, may constantly in- 
crea.se, owina to a valve-like condition of the wound wbieli ])ermits tin* entrance 
of air into tho pleura hnt prevents its escape. This condition is called valvular 
inienmothorax. I'lio dyspnea caused by it may he extreme, and marketl (lyanosis 
of the face may appear, 'rin; pulse at lirst is normal hnt later Ix-eomes freipient. 
I'he patient is often in nraent need of rebel by sntnre of thi‘ wound or by aspira¬ 
tion (see below and under ’Preatmeiit ot I’niMiinotborax). When a siiIkmi- 
tnneons emphysema arises, the jtatient does not sniTer to so };reat an extmit, as 
the intrathoracic pressure is relievi'd by the escai>e ol the air under the skin. 

From a practical standpoint it is ad\isahlo not to hi- in too jrreat haste to 
draw out the blood and air from the jileiiral cavity. Aspiration to remove these 
would imply tho production of a ncaatiie ])r('ssure on the surface of the luiif' 
and its torn vessels and bronchioles, tendiiif' to keeji them open, or to reopen 
them if imperfectly elo.sed. It slimild, then-fore, hi- delerred until wo have 
reason to believe that the wound i- clo,«cd. l.e Conte e\en rei-omnu-nds the pro¬ 
duction of a pneumothorax in cases ol marked Iniinorrliaae by openiiif' tho chest 
and inserting a drainage tula-. It. certainly Bcerns rational to expect that a 
wound in the lung will have a better i-banco of b<-comimr sealeil by a blood-clot 
if the lung is put out of function than if tho wound is in constant motion. 

In cases of severe hemorrhage and increasing jmenmothorax, or a loss se¬ 
vere blit persistent or reenrrina lii-morrhagc, thoracoloniy and siitiiro of tho 
lung are indieated. If, in Buhentaneons rupture of the lung, tho site of injury 
cannot bo determined, it is best to enter at the lateral and posterior asjicct, as 
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from there the lung can bo boat drawn forward out of the costovertebral ancle 
This can bo done without recourse to differential pressure or intratracheal in- 



AppUCATWN COMPRKSSING Cl,AMP8, LrKK DoYEn’s INTESTINAL ClAMPS, TO THE 

OOND OF THE LUNO, LlOATION OF THE VESSELS AND BRONCHIAL TuBBB. 

.iiOation, but tho nrtiticini iufl.tiou of tho lung will render the procclnre con- 
stdembly euerer. I„ a eollapeed lung, even a fairly large tear ly e«apo de- 

tection. W h e n, however, 
the lung is inflated, frothy 
blood will appear at t h e 
wound and render its recog¬ 
nition easy. The patient 
will also recover more read¬ 
ily if, on closing the chest, 
the lung is inflated and the 
pneuniothorax thus dis¬ 
posed of. 

Technic.—The method 
of procedure is as follows: 
The patient is laid on tho 
sound side, a pillow being 
placed under tho chest. An 
intercostal incision of am¬ 
ple dimension is made at 
tho most probable site of the 
injury. Tho collected blood 
will be forced out through 
the incision. The lung is 



^ SOTURE WITH THE AlD OF PbPPORTINU THREADS. 

A--View of the surface: supporting threads ran parallel 
to tho incision, one on each side of it. B— Sectional view; 
supporting threads, one on each .ddc, represented as minute 
oirolcd undor the odgea of the incision. 


j. x.iiiwisiuu. J.UU iunff 18 

distended fairly well m order to show the site of the injury by tho appearance of 
bloody foam. When the wound has been located, the lung is allowed to collapse 
to a considerable degree, as it is easier to suture it in that condition. The hem- 
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orrhage is best controlled, temporarily, by clumping the Iniig on each side of the- 
wound by a gently compressing instrument like Uoyen'a intostimil clump (Fig. 
22 ). If tho wound is ragged, it is now cut smootli. so that tlic vessels and bron¬ 
chial tubes may be recognized and lic<l. 'I'lie clamps are then reimtved. If 
uow tho bicciling has ceased, a suture like l.cmlH'il's tor the intestino suflietM; 
if tho wound continues to bleed, sutures eiilerina deep into tbe lung tissiio aro 
to be preferred. If the parts have to bi' a|»proximated under tension, tbe uso of 
supporting threads is of value. One of tbes(> is introtlneed on each side of thu 
wound, parallel to it, and the sutures that brin;: the (‘dges togi'ther are passed 
outside and uudcrncath these threads. The supporting threads j)rot(vt tho btng 
tissue from being cut tbrongli by the sutures ( Kig. 215, A, 15). For small 
woimds that can be closed without tension, tine >ilk may be nsi>d; but if heavier 
material is required, catgut is to be ])referreil. 'I'lie lung is then again dis¬ 
tended. The escape of some air from the stitch canals is of no inqiortance. 'I'bo 
cheat is closed by bringing the 2 ribs in ap])osition and suturing the soft parts, 
as described under General Uemarks on Intrathoraeic Operations (page .'•t)H). 

If the operation has to be performed Ihrongh one of th(^ upper intercostal 
spaces, tho scapula must be raised from the chest, together with its nimKiulaturo, 
as in thoracoplasty. 


B. OPEN WOUNDS OF THE PLEUEA AND LUNG, INCLUDINO GUNSHOT 

WOUNDS 

Gaping wounds of the thorax, .sneh as those caused by swords, daggers, burst 
shells, or by impaling, should be eoiisidereil as infected. 1 hey are cleanse*! of 
fragments of clothing or otlier foreit:ii material, and the hemorrhage from tho. 
tboraeie wall is .stopped. If bleeding i rom the lung now appears, there is a idear 
indication for operative iutertenMus'. I he wound of th(‘ thorax is (uilarged, tho 
bleeding part of the lung is drawn forward, and the bloo.l vessels are ligated, 
or the hemorrhage i.s eontrolleil by dis'p sutun; of the. lung. Where sutiinj is 
impossible, tamponing is resorted to. Drainage of the pleural cavity at tho 
most dependent poi-tion is usually employcl owing to the assumption tbat.tho 
wound was infected, though closure without drainage is preferred by some. If 
tbe pulmonary wound is tamponed, the iileiiral cavity must he drained, unless it 
is possible to attach the torn portion of tho lung to the chest wall, in which 
case drainage of the pleura is omitted. .\ dressing similar to that in operations 
for empyema closes the wound an-I prevents the entrance of air after it has, 
become moist. Should infection of the ideiira take phi.'c an.l result in empyema, 
it is treated like other empyemata. 

Guishot wounds of small caliber have been found through di^nenco in re¬ 
cent wars to be sterile in almost ."’ll eases. They should not Hi probed, nor 
should they be opened for the purpose of cleansing or tamponing them. They 
are temporarily covered with a little gauze, and the skin around tho opening is 
rendered aseptic, after which a pennanent dressing is applied. Pneumothorax 
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and hcmotlirtrax very rarely occur after these injuries, and if the bullet is still 
somewhere in the thorax, it is allowed to remain there. 

0. FimimOTHOBAZ AND HEMOTHOBAZ 

An explanation of the dangers coincident with the production of pnentno- 
thorax lias already heeii given under General Reinarhs oji Intrathoracic Opera¬ 
tions (jiage TiO tj. The pnonmothorax produced in the course of operations on 
tlie jilenra and the inethods of avoiding or connteraeting serious results due to 
this cause were discussed there. 

Jnjnries of the lung, with or without fractures of the riba, will cause the en¬ 
trance of air and blood into the pleural cavity. Ojien wounds of the pleura will 
bring about the aanie result. Although these injuries arc of serious significance, 
the pnenniothorax and hemothorax which they produce are, nevertheless, gen¬ 
erally treated ex|)cetantly, for in many cases the air and the blood are reab¬ 
sorbed. If the hemothorax and pneumothorax are due to a wound in the 
thoracic wall, the blooding is stopped and the wound is cleansed. It is closed 
by suture and drained, if necessary, or, if the ragged condition of the wound 
does not permit suturing it, access to the pleural cavity is shut off by a dressing. 
The jiatient .should lie on the affected side, so as to compress it and to enable the 
healthy side fully to perfonn its function. 

As regards the presence of air in the pleural cavity, we should bear in mind 
what was stated under Treatment of Subcutaneous In juries of the Pleura and 
Jvung (page .'idr)) as to the licneficial indnence of pnenniothorax on bleeding 
from the lung. Only if pro.ssnro on the lung can.scs dyspnea, the air and blood 
shonld bo removed by puncture and aspiration. Dyspnea will be promptly re¬ 
lieved by this procedure, and, if the wound in the lung is closed, there will be 
no recurrence. If the wound is still ojien, recurrence will take place and may 
rccinire repeated asjiiration or operation. If puncture fails to draw the blood, 
tboracotomy .sbould be performed, preferably under insufflation or differential 
pressure. With the help of artificial inflation, the lung, if uninjnrcil, will bo 
promptly and completely distended. If a fairly large jinlinonary wound exists, 
the expansion of the lung will not bo complete. The employment of intra¬ 
tracheal insufflation or differential pressure enables ns at onec to recognize the 
presence of a wound and to discern whether it is insignificant or important. All 
wounds of moderate or large size shonld be sutured. The method is described 
.under Treatment of Subcutaneous Injuries of the I.nngs (page .'>30). If ap¬ 
paratus for insufflation or differential pressure is not available, wo must re- 
* member that tho clement of greatest danger in pneumothorax is the to-and-fro 
motion of the mediastinimi, tho so-called mediastinal fluttering (.sec General 
Remarks on Intrathoracic Dperations, page .'50.')); therefore, the attachment of 
tho lung to tho parietes is to be resorted to, as this attachment gives support 
to the mediastinum. The lung is seized with tho hand or forceps and is at¬ 
tached by a few sutures. As a temporary treatment, tho patient should be made 
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t6 lie on the affected si<lc, not only for the rons^ms stated alnwe, hut ala»i Ihj- 
cause in that position the incdiastiniiin will tend to sair toward that side, lUid 
mediastinal flutterint; will be redneed to some extent. 

Bilateral pneninothorax reijnires imniedian' iiilei\ention hy aspiration or, 
if the thorax is open, fixation of the Innj: to the chest wall. 


D. ABSCESS OF THE LUNO 


Abscess of the lung, when s(x*n hy the sni-ciHin. i.s nsnally eneonntere<l in 
the form of a larf^c, chronic, open ahsc that is, one that has |H“rl'orati'(l into 
a bronchus and has manifested itself hy expectoialion. I'loin time to time, of 
large quantities of pus, 
the evacuation being fol¬ 
lowed by a temporary im¬ 
provement in the phys¬ 
ical signs. Spontaneous 
recovery from these large 
abscesses is rare and can¬ 
not be depended upon; 
hence t h c i r evacuation 
and drainage by surgical 
means arc indicated. 

The operatio7i is pref¬ 
erably done under local 
anesthesia, as descrilx'd 
under l{esection of Hibs 
(page ri27). The lung 

itself need not be ane.s- . , , 

theti/.ed, as it is insm.sitive to pain. Kirst of all. the seal ol (be ab.see.s ,s aecu.- 

ately localized with the aid of X-ray i.ieinres. its site benm marked on the chest 
wall with nitrate of silver or by .'-ome other tracing, tin n t a jaitH n , is . 
his healthv side with the head low. to favor emptying the al^s.-ess by expe.-lora- 
tion. The lobe that contains the al.sces. is cxpose.l hv reseetmn ..f as many r bs 
as may be necessary and sntnred to the pleura. 1 h.s sntnnng - P-' X 
done before opening the pleura, the Inadtby portion -.1 the bmg ... m e 
of the abscess being fastened by earrMi.c the needle deeply e.mngh thro ig , 
pleura to catch the lung. The back stitch is the sa test . lMg^ ^ ^ - 

parietal pleura tears easily, it is well to en.body with .( .-me other ' 

stitch; or, if there is no other tissi... a, disposal one ma, f 

On the visceral side the stitch should embrace lung ti^-.n- <> ^ ^ 

of tb« plo,.™, ll.e 0 I«nmg .., 

usuallv about a week later, when .idlifsions in . • i 

c„o ,gh Jiv llmt tim ..'V.'. h.v agu.n; ,t .« 

with . k„L or oautery m,dcr goid.oco .,t ao ..|.ira„og ..coJIo u.al 0, aga.n 
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localize the abscess. Yo irrigation is employed, as this would tend to spread 
infection toother parts of the lung, a^id the patient would also be in danger of 
drowning. Tlie wound is tamponed with iodoform or other antiseptic gauze, or 
a drainage tube surrounded by gauze is used. 

Ill acute abscesses, whether mctapneumonic, embolic, or due to suppuration 
from foreign bodies, it is desirable to evacuate the pus as promptly as possible; 
therefore a one-stage operation may be more advisable. This requires that the 
back-stitch suture of the lung to the parietes be made thoroughly reliable. Ad¬ 
hesions, in acute abscess, are, as a rule, scarce and thin. It may be difficult in 
these cases to make sure, by inspection through the unopened pleura, whether 
the abscess presents at the place where the ribs have been resected. Under those 
circumstances it is better to narcotize lightly under intratracheal iusuffiatiou or 
differential pressure and to examine by paljiation. The seat of the abscess is 
then detinitely determined by the firmer consistency of the lung tissue. The 
operation is done in the same manner as for chronic abscess. 

The subsequent course is much more favorable in acute than in chronic 
abscesses. The wall of the aksecss soon becomes clean, and the surrounding 
tissue contracts, so that healing may be complete without fistula in from G to 
8 weeks, ('hronic abscesses take a much longer time to heal. The mortality 
ranges from Id to iJO per cent., which is very favorable when compared with the 
results of medical treatment. 

Old nbsees.scs sometimes have firm walls, similar to those of old ernpyemata, 
and may require extensive resection of ribs or thickened pleura to obliterate 
them. A fistula of the lung may remain after the su])purativc process itself 
has ceased. These sinuses arc apt to be particularly obstinate, owing to cicatri¬ 
cial retraction of the surrounding tissues, wbieli also tends to produce bron¬ 
chiectasis. Kc.section of the ribs, loosening of the parietal jileura, and excision 
of the thickened ])ortions of the pleura may be necessary to enable the sinus to 
close. Or the lung tissue itself may be fn'shened ami sutured, a procctlurc 
winch may require the nu)bilizatiou of an entire lobe to reiulcr the suture 
feasible. 


E. OANOBENE OT THE LUHO 

The treatment of this condition is similar to that of abscess of the lung; the 
affection, however, is graver owing to the absorption of foul discharges from the 
gangTcnous lung. The sent of the gangrene is IwalizcHl by the X-ray, which 
shows a distinct shadow before putrefaction sets in; later, the picture will more 
closely resemble that of a cavity. The operation is preferably done in 2 stages, 
as ill abscess of the lung. I'’(ir opening the gangrenous area, a Paquelin cautery 
is usually preferred. A blunt instrument, such as a dressing forceps, may also 
bo employed. When the cavity has been opened, the debris is removed with the 
fingor, care being taken, however, to avoid breaking down any more or less firm 
bands that stretch across, as these often contain blood-vessels. The cavity is 
drained by gauze packing or by a cigarette drain, or a rubber tube surrounded 
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by gtiuzo may be introdiifi'd. I In* inurtaliiv avoram's aKait I! I pi'r oent., wliioh 
compares fa\orably w itli the iiiortalitv ut i ,> to >o |h*i' coiit. tiiidcr iiitHlicitl treat* 
ment. 


r. BRONCHIECTASIS 

Indioations. Broneliioctasis ii- a sn|i|Mii'ati\(' proia'ss in llie hiiifi wliicli dif¬ 
fers from abscess in tlie niaiiner of its (li>trilmlion. Opcralive iiiterferenee is 

iiulLcatcfl by the presence of laijic (|naiitilics of ptitrid .. llic rcitca(«>d iv- 

currence of collateral aspiration |)ncnmonia> .uid liciiionlia;:cs. and serious iin- 
pairnieut of health throntih scjitic ah.'orption. W licrc the lailit'iil's complaints 
are of a less degree, we tire not \('t jiisliliod in rcconimcnilino opcratii)!), •■on- 
sidering that operative results arc tar from .salisfaclorv. 

Methods of Operation.- It then' he a single ca\ilv, tlic indication is to 
open and drain it as an ahsccss. lint in llic jircscncc ol multiple hronchii'clasi's 
little would be .achieved hy incision. 'riic>c aic atlacl.c.l in.littvlly hy varimis 
methods, ^riie ])rodnction of artilicial pncmnollior,i\. as dc.M'rils'd under Tnla'r- 
cnlosis ot the l.nngs (page* .> lo ), is one mcliioil. In nianv cases it will he ini|)os- 
sihle to resort to this methoil on acc-oimt of extensive adhesions. If it can he 
ciirried ont, the collapse ol the hmg will he aeeonipanicd lo a diminiilion in the 
size ot the bronchiectasis. In eases with e.xleiisive adhesions niv opi'ration of 
“interplctiral j)nenmol,\ sia" (jiagc .'ifs) would prohaldv he iinliealcd. 

Another method is thoraco|dasl\, the more or less c.xtcnsivi’ n'seefion •>f 
ribs, ns for old empyema. It is indicated in eases where the hronchicctasis fol¬ 
lows in the course of pleuritic thickeniii!: and snhsctpicnf coniraefiirc of portions 
of Inng ti.HSiie. Early ojicration increases the ehaiiees of ini)irovemcnl. I.nxcm- 
honrg resected the first T rihs and (li\ided the elaviele afliT a preliminary 
pnemnotliora.x treatment. The result was very satisfactory. 

Still another method is the artilicial pioduclioii of shrinkage of tins hmg tis¬ 
sue hy ligation of the pnlmoiiarx arlcr .. .\nimal e.xpcrimental ion has jii-oved 

that eonne(;tivo-tisanc contraefion rcallx docs ..nr. In cases of hronchieclasis 

in man improvement Inis resulted. Init thus far no cure hy this or either of the 
preceding methods has heen attained. 'I’he eomhinalion of lication of the pnl- 
monary artery and thoraeoplaslv apjicars to afford a Is'tter chance of improve¬ 
ment than either procedure alone. The ligation is performed lirsf, the thoraco¬ 
plasty a few weeks later, only those rihs heing resected which overlie the alTeeled 
lobe. In the case of the lower lohe. where the ligation of the {inlmoiniry artery 
has been best studied, the incision is made in the fifth intercostal space, the arm 
being held upward and backward, d he pleura should he dividtsl carefully, a.s 
the lung is apt to be attached to it 1>,\ adhesions, the |ireacncc of wbicdi can 
usually be made out through the imopcnc<l pleura, inasmuch as the to-and-fro 
motion of the lung docs not take ph'U‘<i. In the ah.senee nf^adhesions it is not 
difficult to reach the root of the lower lohe, where the bronchus and the pul¬ 
monary arterv and vein are found. The artery lies above, the vein ImjIow, the 
bronchus. The root of the lobe is best exposed by blunt dissection with gauze. 
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If one rcincuilKJrs tlio relative position of bronchus, artery, and vein, the ves¬ 
sel is readily located. Not infrequently the branch supplying the lobe divides 
high up, ill which ca.so its subdivisions are best tied separately. The lung is 
fully distended on closing the thorax, 

O. AOTHrOMTCOSIS OF THE LUNO 

In eases characterized by the presence of external fistulac, one can proceed 
from these and follow them up into the lung, dividing all the sinuses thor¬ 
oughly, cleaning them out, and treating them with tinctui’c of iodin 'or carbolic 
acifl and alcohol. lodid of potassium is administered as part of the treat¬ 
ment. 

It is certain, however, that a complete extirpation of the affected tissues 
gives a much Initter guaranty of radical cure than the incision of sinuses, and 
if tho'process is siifhciently localized, one will scarcely hesitate to choose this 
method. Jhit in extensivo involvement of tho Inng, where radical resection 
(see Resection of the Imng) would be an operation of extraordinary magnitude, 
it will be iiece.ssary to weigh carefully the benefits to be derived from the one or 
tho other method of procedure. 


H. TXTBEB01T1/>SIS OF THE LUNGS 

Removal of tuberculous foci from tho apices has been done successfully a few 
times, but the prosjiects of cure by this means are not good except in incipient 
cases, when these foci are still isolated. 

Resection of the Diseased Apex. —Of tho surgical modes of attacking tho tu¬ 
berculous lung directly, the most rational is a resection of the whole di.scascd 
apex. Tuftior has devclojicd a method of extrapleural pnwedure which in some 
instances has been followed by cure. An incision in tlic first intercostal sp.acc 
is made down to, but not through, the pleura. The ribs are spread, and the fin¬ 
ger is introduced to strij) off the'parietal pleura. The finger docs not enter the 
pleural cavity, but the stripping is done altogether outside of the parietal pleura. 
This procedure is not difficult in the anterior part of the thorax, but much more 
, so at tho vertebral column. When the affected part of the lung, with its parietal 
pleura, has been liberated, it is drawn forward and cut off, after it has been 
transfixed and tied off in 2 sections with stout catgut. The stump is then 
dropped back into tho thoracic cavity and the wound closed. The remaining 
part of the lung expands and fills tho gap. This method should bo employed 
only in incipient tuberculosis; when a cavity exists, the process is, as a rule, 
already too diffuse to expect its radical removal by such interference. 

Freund's Method. —Freund’s method of procedure in tuberculosis by a 
chomlrotomy of the first rib was designed to correct congenital shortness of the 
first costal cartilage, which proiluced narrowing of the upper thoracic aperture 
and hence constriction of the apex of the lung, conditions which predispose to 
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tubercnlosis of tfie apex. The operatin,, is u>ualK done ,n. 1 h)» 1, si,lea. .Vn i„- 
eiaioii along the lower lx)r,ler of fl.o cdavu le is nnule. the ana elevate,! as high aa 
poaaible, and the periehoudrinn, of tlie tiist eo-.t..l .'avtilai;,' split. .A suhperi- 
ehondrial reacetioii is done with tl,e aid of a tl,e r,‘s,vtion ,‘.Nfen,ling 

alwnt ns far out as tlie 
stibelavian vein. .\ nins- 
clc Hap is then implanted 
into the gap. The o|)era- 
tion is 11 o t supposed to 
eiirc the tiibereiilosis hnt 
only to ovcreonie th,‘ ,lis- 
p,isition and pave the way 
f,)r a cure. 

Friedrich’s Method. 

Other methods of treat¬ 
ment have for their ohje,-t 
the collapse of fh,‘ a(fe,-t,‘d lung in order to gue tli,' liihi'ivnl.ms pro.-ess a ehan,-e 
to undergo that shriiikag,- whi,'h ai)peais to h,- n,■<■l'ss;lr\ to hrlng the dis,'a,se to a 
standstill. One way f h ri,‘dri,'h) ol aeconiplisliiin; this is h\ ,‘.\t,'nsiv,- r,‘.s,“e 
tion of ribs on ,mo si,le of the tlmra.x. It is indieal, ,! only wh,-n the othm- lung 




FlOt 20.— -XlfORACOPLArtTV I KXPOSUKK fO ALL AND SuiU'EltloHTKAL HeBCCTION OF IllTIH 


is in fairly good condition. I'lid, r l,K al anesthesia lb,- riba, from the second 
to the tenth, are laid bare throiieb a large U-HliajM'd iia’ision going ,l,iwn ,)n 
the back along the angles of the rihs and up in front at the eaistal cartilages 
(Fig. 25). The flap thus formed. whi,di ,'onsi.ata of tli,' skin and all the muscles 
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covering the chest and includes the scapula with its muscles as well, is dis¬ 
sected up. The ribs are resected subpcriosteally with the aid of Doyen’s or 
Friedrich’s blunt elevator (Figs. 26, 27). Either both ends of the ribs are 
cut, or they are divided merely in front at their junction with the cartilages, 
after which they are raised out of their periosteal beds and the posterior ends 
are twisted off. The large flap is then replaced and drained. To support the 
side which has been deprived of its bony wall, and to prevent oscillation of the 
collapsed lung and the mediastinum from side to side, the operated half of the 

thorax is firmly strapped with adhesive plas¬ 
ter or other straps to the opposite side. In 
order, however, to avoid interference with 
the respiratory action of the better lung, the 
straps are not anchored over the thorax of 
the non-operated side but to the shoulder and 
to the hip. 

This operation is by no means free from 
danger. It is an operation of considerable 
magnitude for a very sick tuberculous pa¬ 
tient to undergo. Nevertheless it is, as a 
rule, well borne at first. Hut after operation 
cardiac weakness is usually noted, probably 
due to deviation of the mediastinmn with the 
heart and the great vessels to the non-op- 
crated side. The mediastinum will oscillate 
from side to side, as in open pneumothorax 
(.sec General Remarks on Intrathoracic Op- 
Fio. 27.— A—Fribdiiich’b Blunt Pbhi- orations, page .’)().')), bciny ijrpsscd toward the 

Blunt Peuiobtkum Elevator. operated side Oil expiration and drawn 

toAvard the well aide on inspiration. Fur¬ 
thermore, on expiration, only a part of the expired air finds its way out through 
the month or nose, some of it being forced into the collapsed lung. At the sub¬ 
sequent inspiration this air in the collapsed lung, which, of course, has not been 
oxygenated, is drawn back again, so that the exchange of gases is very much 
reduced. The patient shows great dyspnea and cyanosis, and the pulse is small 
and rapid. Expectoration is similarly impaired; in fact, it is often possible 
only if the operated side is supported. Hence the importance of giving it this 
support by strapping it to the opposite shoulder and hip, as above described. 
Many a patient dies in consequence of this respiratory insufficiency and sec¬ 
ondary cardiac failure owing to the increased resistance in the pulmonary cir¬ 
culation. If the patient survives for 6 or 7 days, the organism adapts itself to, 
the changed condition, and he improves. 

Two-stage Thoracoplasty. —In order to avoid the dangers of this extensive 
operation, it has been modified and performed in 2 stages. First, the fifth to 
the eighth ribs are removed in the same manner as above described. After a 
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few we^ the «^nd stage is performed. This consists in a resection of the 
firat to toe fourth nb from an anterior and npi>cr incision. The arm on the 
Bide of the operation is elevated as higli as possible in order to expose tho mesial 
end of toe 6 rst rib beneato the claviele. TW i„,ision rnns along the elgviclo 
from without inward and then tarns downward alniut I or li cm. (> •'. in.) from 
the border of the stcrnnin. This incision divid.-s tl.e origin of tho ixvtoralis 
major muscle. The flap of skin and nnischs is turned out, c.xposing the npiicr 
ribs in 7 ^ of their extent. Now tho swiaid rib is rcsccU'.l snb|)criostcallv ns far 
as possible. This causes tho lung to sink in somewhat, and to rot'cdo from tho 
lower border of the first rib. The periosteum of the first rib is cut along its 
lower anterior border, after which tho rib is divided snhperiosteallv with a nar¬ 
row rongeur which bites out a smalt furrow. 'I o a\oid injuring tho .sid)elavian 
vein, it is pushed up with a finger and Indd tluna'. Then as much as possible of 
the mesial and lateral end of the first rib is removed. 'I'he third and fourth 
ribs are then resected, and the flap is returned to its former jxisition, wlu'ro it is 
sutured. 

Another method (Wilma) consists in tho re.swtion of about fJ to 1 cm. (V/^ 
to in.) or more of the first S ribs at their ])ost(“rior ends and th*' removal of 
the costal cartilages of tho same ribs. Straps of adlu*siv(* plast(*r jir(? emplove*! 
to assist in the compression of tho lung. 

Pneumothorax Uethod.—^Still another ingenious methoil of causing the lung 
to collapse is tho artificial production of pnoumothorax hy the in jivtion of nitro¬ 
gen, as recommended first by Forlanini, later hy .Murphy and Uram-r. If ono 
could be certain of causing collapse of the lung at the site of the diseaHo, this 
method would surely be of the greatest value; hut it is well known that in tuber¬ 
culosis of tho apex that part is, as a rule, bound down by adhesions which Indd 
it, not only at tho top, but also at its jairifthery. The artificial pneumothorax, 
therefore, will cause a collapse of the healthy portion of the lung, but will have 
much less effect on the diseased part. Xeverthehiss, the rej)orts regarding this 
method arc favorable. Hemoptysis has Is'en stopped or mat(!rially hjssened 
by it (compare Le Conto’s method of indueing pneumothorax to control hemor¬ 
rhage due to injury, under Treatment of S\d)Cutancous Injuries of tho I.ungs, 
page 535). Of course, the pneumothorax must be induced on tho side from 
which the hemorrhage comes; otherwise the patient’s condition will bo rendered 
worse. It may not always be possible to ascertain from wbieh side tho hemor¬ 
rhage originates. If the adhesions are few enough to pennit the Iting to col¬ 
lapse, the cavities in that lung will also collapse. 'I'lie walls of thoso cavities 
will come closer together, and their eontents will he forced out. In con¬ 
sequence, there will be at first an increase in the expectation, later a diminu¬ 
tion. 

As the collapsed lung plays no p.irt in artcrializing the blood, tho right heart 
18 obliged to increase its work in order to send enough bloo<l to tho other lung 
to obtain the necessary supply of oxygen. In pneumothorax of long stand- 

ing, hypertrophy of the right heart has often been observed. The method 
86 B 
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is therefore contra-indicated, if severe circulatory disturbance is alread\ 
present. 

Nitrogen is used for injection into the pleura owing to its hannlessness and 




Pm. 28.—Apparatus for Producwq Artificial Pnedmothorax. A— Brauer’s aoDaratiia P 
ture ncedlo; stop-cock for manometer; a, tube connecting with W, water manometer- h ti.iJ 


tore ncedlo; D, stop-cock for manometer; a, tube connecting with W water manometer- b ti ii*'*”**' 
nectioK with Q. mercury manometer. B-Knopfs apparatus. Ai’nTbl^; ™os^ conneetL tt 
large glass tubes. B, tube for sterile gauze to filter gas. C, stop-cock- when turned in nn 
It connects with tank or pleura; in other direction connects ^rith manometer D atoDioeff°“ 
connection with manometer while gas is flowing into pleura. E, stop-cock for connectiol h ^ d 
bulb. P. funnel for filling manometer tube. . «op-cocK lor connection with hand 


because oxygen or air is absorbed too rapidly by the pleura to be of any service. 
Nitrogen is absorbed slowly, and the longer it remains, the less the pleura seems 
capable of absorbing it. The nitrogen is usually obtained from n tank. To in¬ 
ject It the following apparatus, a number of modifications of which also exist, 
serves to measure the quantity and control the pressure (Fig. 28 A). Two 
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graduated bottles, each holding 2,000 o, c. (2 qt.), are wibneoted by outlets 
near their hases. One of those eoiitainera is tilled with hiohlorid of mercury, 
1 to 1000, and closed by a nibln'r stopper earrving a glass tube. This ttibo is 
connected with the nitrogiui tank. As the nitnigeii enters this bottle, the bi- 
chlorid is forced into the second Ix'fth', which may or may not l>e closed at the 
top bv a water valve. The first Ixiftle. which is now tilled with nitrogen, is dis- 
eoimected from tlie tank, and a small tr(H‘ar or needle is attached. The triK'iir 
or needle is introtliiced into the pleura, and the sci-ond bottle, which contains 
the bichlorid, is raised, so that this Hows ba<-k again into the first Udtlo and 


forces the nitrogen into the pleural cav¬ 
ity. The force can he regulated by 
holding the seiiond laUtle higher or 
lower, or by the use of a blower con¬ 
nected with the neck of the secoml larf- 
Ue, and the (piantity injected is read olT 
from the graduations on the Isjttlc. -V 
manometer interposed between the 
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nitrogt'ii bottle and the trocar indicates 

the pressure within the pleural cavity. Figure 2S, |{, repr<>senls Knoprs 


modification of the apparat\is. 

The site where the lung is least affwted is chosen for injei-tion. Sometimes, 
ow'ing to adhesions, a new sitcf has to he sele«-lcil. The first in jection is imnle 
cither through a neislle or a small incision, the hitt<;r being chosen ti> avoiil in¬ 
juring the lung. W^ith the ms'dlc, injury to the lung can s<*arceiy 1 m! a\oide(l, 
and .surely not if the lung is a<lhcrcnt at the site of puncture. We |iroc<'ed ns 
follows: .'\fter a preliminary administration of niorphin, an incision 2',-_> to ,1 
cm. (1 to IVi in.) in lengih is made under loc-al anesthesia down to tli<! inter- 
eo.stnl muscles. These may he either cut or se|)arated bluntly. I hey an; Indd 
apart with blunt Insiks, and the pleura is e.xposed ( I'ig. 2 lt). I hrough it one 
can sec the lung move? to and fro, if it is not attached. If the lung is not free 
at tliat site, the wound is (dosed again, .-ind another a1tem|>t is later made (ds<!- 
wlierc. If a suitable plat'C, fns" from adlu'sious, has been touml, tin? jd(!ura is 
pierced with u blunt cannula, and tin* nitrogi;n is injected with the aid of the 
system of Iwttlca above deserilxHl. .\fter the injtx'tion has been made, the wound 
is carefully sutured air-tight. If possible*, the incision is made either at the 
side or front of the chest in the fifth to the seventh intercostal space t(» avoid 


the necessity of cutting tho external thoraci(5 uniscles; the ineiHi(jn, however, 
may bo made anywhere. The nitrogen should bo warmed before it is introduced. 

If a needle is used for the first iiijection, it should U; introduced slowly 
through tho intercostal muscles, until the thoracic fascia is felt with the point of 
tho needle; it is then necessary to advance it only a short distance to enter tho 
pleural cavity. Of course, there is always the risk of j)uncturing the lung and 
almost a certainty of doing so if there are adhesions at the site of the injection. 
Those who practice this method claim that a very slight injury to the lung does 
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no harm. Opposed to this view, however, stands tlio fact that a relatively large 
number of deaths have occurred after this method, caused by air embolism. Fur¬ 
thermore, the accidents called pleura-reflex or pleura-epilepsy which have oc¬ 
curred after puncture were doubtlessly lighter grades of transitory air embolism. 
I’lie danger of retrograde infection of the pleura through puncture of the lung 
also exists. After the first injection, the subsequent injections are always made 
with the needle. 

Some use large quantities, one or two liters (quarts), repeating the injec¬ 
tions at longer intervals, about every 6 weehs. Forlanini uses about 400 c. c. 
(13 oz.) at the first sitting, injecting every day or every other day, till the col¬ 
lapse is complete. Then the injection is repeated every week or 2, later every 
month or every 2 months. The pneumothorax is kept up for 1 or more years. 

If both lungs are involved, the worse of tlie 2 is chosen for treatment, and it 
has been found that the other lung also improves, probably owing to the diminu¬ 
tion in the absorption of septic material. 

The method is valuable because it can be used even in advanced cases with 
cavities, cases that are not fit to undergo the other methods of surgical treatment 
of pulmonary tuberculosis. 

Interpleural Pneumolysia. —Among well-advanced cases of tuberculosis of 
the lungs, in a large percentage there are such extensive adhesions that the 
pleural cavity is practically, if not completely, obliterated. The method of 
pneumothorax treatment described, above is evidently not applicable in those 
cases, as the nitrogen cannot be introduced. Or, if only a small portion of the 
pleural cavity is free from adhesions, the collapse of the lung j)roduced by the 
injection of jiitrogen will be too slight to be of much if of any value, lii many 
cases of pneumothorax treatment the X-ray pictures taken after the introduc¬ 
tion of nitrogen reveal the fact that, while the lower part of the lung collapsed 
to a slight or fair degree, the upper portion remained entirely nninlluenccd. 
The expected obliteration of cavities in the u])per part, through collapse of the 
lung, therefore, could not ensue or at most only to a limited degree?. 

Recognizing these facts, I devised the operation of separating intrathoraci- 
cally the adhesions that bind together the vi.sceral and parietal pleura, the 
object of the procedure being to enable the lung to collapse. I have termed this 
procedure interpleural jmeumolysia (from lyxis, a loe)acning, which, in accord¬ 
ance with Greek usage, is changed to “lysia” when compounded with another 
word not a preposition). The modifier “interpleural” is employed to distin¬ 
guish the method from that of separating the parietal pleura from the cheat 
wall. Tiifficr, for instance, in resecting the apex, separates that portion of the 
parietal pleura which covers the apex from the chest wall, but leaves the parietal 
pleura attached to the visceral pleura. 

Anesthesia is conducted by intratracheal insufflation or under differential 
pressure by other methods in order to guard against the possible occurrence of 
respiratory accidents. An incision of ample dimension, about I.') cm. (C in.), 
is made in the sixth or seventh intercostal space down to the pleura, and after all 
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hoiiiorrhagehas Ir-cii stDpjR'il tlio pk'iira is (ijr>ihh1. Tlie patient is now placoil 
with the head low, so that, if in tin* conrso of tlu> iiiiini|>iilHtion of llio Iniifi tho 
contents of a eavitv are expix-ssed. tliev iiiav nm into tlie moiith and not into tho 
opposite hin/r. The adliesioiis la-tween tin- i* la\t'is of pleura are then separated. 
This is aeeoin])lished hv introdneiiifr at lirst onlv the tij) of a tinfjer to sepurato 
the adht-sions in the iiniiiediate vicinit\ of tin- im-ision, the rihs iH-iii;; held apart 
hy refraetors. The sejiaration then j)roeeeils further and further, until tinally 
tho whoh! hand is introdneed into tin- cliest in order to lilx-rate tin* more distant 
parts of the lung, in the eonrse of tliis procedure, hands of adhesions ina.v l>o 
cneonntered that arc so di-nsi- as to re(|uire division with tin- aiil of seissofs. 
When the separation of adhesions has hei-n eom|deted, tin- lung will eollapso as 
nineh as the degrt-e of its infiltration permits, and it is allowed to remain in this 
state of eollaj>so. 'I’he pk-nral <‘avitv is elos(-d without drainagi-. The 2 rihs 
which have heen sjnx-ad apart are hronght in apj)osition hv perieostal sutures of 
silk or ehromi(! gnt (.I' ig- '•*), the musc les an- sutured with eatgnt, and the skin 
with silkworm-gut. Following this opc-ration there is none of tin- pain that is 
often c-xperit-need after the injec-tion of nitrogen in the pin-nmothoni.x treatment 
of tnherenlosis deserihed ahove. 'I'his ahseina- of jtain is due to the fact that, 
although the collapse of the lung is extreme, there is no tugging on the [denra 
as is often the ease in tin- pm-nniothorax treatment, where the inji-etcHl gas 
donhtless often causes snflieient j)n-ssnre to stretch sicnu! of the adhesions, thus 
giving rise to pain. 

If a eavitv in the lung extends well to the |deura, tin* wall of this cavity may 
he injured in the ])roe('ss cd' separating adhesions. In that ease tin* ins])innl air 
will gain access to the j)lenral cavity through the lung. If then, owing to a 
valvo-Iikc action of the tear in tln^ wall of tin- lung cavity, this air is j)reventc<l 
from n-tnrning through the hronclius as easilv as it enten-d, tin- [denral cjivity 
will continue to fill with air, initil tin- intraph-nral pressure- forcccs it out bo- 
tween the 2 rihs that have- Ik-cii .sc-parated. In consc-ipienee, a snhentaneous 
emj)hy.s(-ma will re.snlt, tin-closure- of tin- skin, as a rule, [irc-venfing flu- air from 
pa.s.sing out. ^I'he prohahility also exists that the jde.nra will la* infcs-tc-d from 
the lung cavity. In my ease-, ati injury to a large- c-avity did fa-enr, and 
e.xtensive snhc-ntain-oiis em|)hy''(-nia c-nsned, hut at lirst no infection of 
tho j)]enra resulted, tho pati(-nt's temja-ratnre aft(-r tin- end of the first 
week being within normal rang<-. although for many we(-ks previous it had 
been as high as 102° or Jt).’! ' in tin- (-yc-ning, with consiik-rahle remiHsions 
in the morning. Later, howf-v(-r. an infection manifest(-d itself. This being 
the first ease in which the op<-ratioa was u1tempt(-d, .-i short history will he in 
order: 

Mrs. K. W., .30 years old, has l)i'cri cniufliinK for n Ioiik time, more so in the last 
2 months than previously. For weeks sin; has had liaily chills follnw(-fl by fever. 
She is very weak, very anemic, and i>oorl.v nonrishf-d. ('best expansion |K»or, espe- 
eially on the left side. Over the entire left lung suberepit.iiit rules are h(-urd Iwth on 
inspiration and on expiration. In the iijiper part bronchial and bronehovc-siculnr 
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broathiitK it* lioard. At the Hftht apex ara many inspiratory and expiratory ralea and 
harsh broatliinir. 

Seven weeks after her admission to the hospital the patient was brought under my 
observation with tlie request that the pneumothorax treatment be given. On examina¬ 
tion I hceainc eonvi need that the left lung was adherent to such an extent as to render 
that treatment impossible. I also found the evidence of a large cavity in its upper 
part. A pair of stereoseopic X-ray plates, one of which is reproduced in Figure 30A, 
revealed an extensive tuberculous process in the left lung. Between the fourth and 
sixth intercostal space, near the root, a large cavity partially filled with material is 
seen. Marked and extensive pleuritic adhesions are present, drawing the heart well 
over to the left. These adhesions are also displacing the trachea and the bronchial tree 
well to tho left. The left bronchus can bo distinctly seen to be in direct communica¬ 
tion with the large cavity. There is also an involvement of tho upper and middle lobes 
of tho right lung. 

Tho operation was performed as described al>ovo >iiider intratracheal insufflation 
anesthesia. The lung did not collapse on opening the pleura, owing to dense adhesions 
all over the lung attaching it to tho parietal pleura. 'J'hey were firmest at the apex, 
requiring the use of scissors at one place to liberate the lung. The collapse of tho lung 
was not complete, owing to the infiltration of the organ, which was most marked 
in tho upper lobe. The surface of the lung was studded throughout with tuber¬ 
cles of greater or leas size. On mopping the ideural cavity- previous to closing it, 
some broken-down tuberculous material was seen on tho gauze mop, an evidence 
that the cavity in tho lung had been injured. The thorax was closed without 
drainage. 

Soon after the completion of the operation a subcutaneous emphysema developed 
which spread rapidly over the trunk, and after some time also involved the left side 
of the face. On the following day it extendi'd over the whole face. The exidanation 
of this occurrence is evident. Inasmuch us the injured lung cavity was in direct com- 
muiiication with a bronchus, tlu: inspired air easily gained access to the iileiiral cavity 
but, owing to a valve-like action of the lacerate<l ti.ssucs, could not readily return tho 
same way. Tho pressure of air in the pleural cavity, therefore, incrc.-iscd until tho air 
was forced out through the wound in the chest wall but not through tho skin, which 
had been nilaptcd more accurately than the deeper layers. 

The emphysema began to subsiile on the fourth day and was no longer visible at 
the end of 2 weeks, though the crackling of the air could still be felt. On the second 
and third day after operation the patient coughed frwiuently, but subsequently very 
little, tho cough being completely absent for several days in succession. On the first 4 
days occasional marked dysimen was noted; this subsided later on. The temperature 
rose at first, then declined, and at the end of tho first week fluctuated between 99° 
and 100° F. An X-ray picture (Fig. 30b), taken 9 days after the operation, reveals 
a complete eollapso of the left lung,, tho pleural cavity being filled with air. Tho 
mediastinal contents, including tho heart, are now markedly displaced to tho right. 
The cavity in the lung can no longer be seen. On eompariiig the 2 plates, the first 
impression is as if the secoiul plate had been reversed, as the right half of the thorax, 
which harbori'd tho better lung, now presents the hazier picture, while the more dis¬ 
eased left side, on account of the pneumothorax, is, of course, perfectly clear. Toward 
the end of the second week tho ti'iiiperature rose again, and in the course of the third 
week the presence of a discharge proved that an iiife<-tion had taken place. After 
this had bwn satisfactorily evacuated, tho toni|>6rature dropped again. The patient’s 
chances now sei'ineil favorable. Imt in the beginning of the fifth week a profuse and 
intractable diarrhea set in which weakened tho patient to such an extent that she suc¬ 
cumbed within 2 days after its onset. 
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From the experience gained in this ease it scoins that the most iuiporttint 
point in the performance of the operation is to avoid opening a lung cavity. 
Having hail no i)rcviou8 experience as a guide, the danger of injuring such a 
cavity was not appreciateil,-lait it seemed to mo that the matter of prime impor¬ 
tance was a speedy completion of the operation. We slionid, liowovcr, give onr 
firat consideration to care in separating tlie adliesions, even if a few minutes 
hioro are consumed in operation. If tlie site of tlie cavity is as near to tlio 
median line as that shown in Figure .‘}(), we might even consider leaving the 
adhesions over that part of the lung nntonehed. as tlu*ir presence would not 
prevent the lung from sinking in toward the niediaslimnn. Finally, if we have 
reason to snspcct that a cavity has actually heon oj)ened, we should locate the 
lesion by intlatiiig the Iniig and close it with Lcuibert sutures after having 
allowed the lung to collapse. 

In cases where no injury to a lung cavity has (Hrnrrcd, the air in the j)lcnral 
cavity will doubtless be ahsorln'd in the course of .time, so that a relilliug with 
nitrogen will be ncecs.sary, as in the ordinary jmeiuuothorax treatment. This 
relilliug would bo done bv the puncture method descrilicil above. 

While it is imnnssible to estimate tlu: idtimate value of this proc’eduro from the 
experieiiee Kaiiiod in a sinprle ease, yet some di'diietioiis of imiiortanee mjiy he drawn. 
In the first place, the operation itself was w<‘ll home hy tlic> very weak palietU, who 
was declared b.v the visitiiiff jiliysieian of the hospital, Dr. Richard Stein, to he an 
ahsolutely hopeless ease near death. Furthermore, there wi-re the marke<l diminution 
of the eoufrli after the third day, the droj) of temperature to praetieally a normal raiiKC 
in the second we<‘k, and the dis:ii)pearanee of the cavity in the .X-rji.y picture, not to 
speak of the siilijeetive improvement. 1 therefore feel justified in expre.ssiiiff m.v opinion 
to the elieet that the oiieration of iiih'iplfiiral i)ni’umo]ysla is indic-ated in eases of [ud- 
monary tidK-reiilosis where the ordinary pneumothora.x treatment would he indicated, 
hut where the e.xtent of the adhesions is so j^n’at that it eithcT cannot he e.xeeiiti'd at all 
or would hrin^f about otd.y an in)i)erfeet eolla])8e of the lung. In eases of bronehieetasis 
a similar indication would hold good. 


I. HYDATIDS 

Echinococcus of the lung, which is rwogiii/.ed either by means of an X-niy 
picture or from expectorated material, is cnrahle, il it is it miiloculiir eyst, tlio 
usual variety. It should he attacked hy operation whenever tin; diiigiiosis is 
certain. I’rohatory pniictnre should not ho made on aeeimnt of the danger of 
spreading the disease. 1’hc .seat of the cyst is accurately :i.seertained hy a radio¬ 
graph. The affected part of the lung is exposed hy re.sjtetion of one or imtre rihs. 
If the lung is adherent to the ])lenra, the cyst is opened, its contents emptied, 
and the cavity tainponc<l. If there are no adhesions, the lung is first sutured to 
the pleura and is opened at a 8ec<md sitting, when adhesions have formed, nsii- 
ally about a week later. Small cysts may bo completely extirpated and the lung 
sowed lip hy deep sutures. 

Operations for echinococcus are quite successful, the failures averaging only 
about 10 per cent. 
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J. OPEBATION FOB EMPHT8EMA OF THE Ltnroa 

Tn oases of marked emphysema of the lungs, with a barrel-shaped thorax, a 
permanent inspiratory position is maintained by the calcification of the costal 
cartilages. Freund’s operation has for its purpose the mobilization of the chest 
wall, so that it may be enabled again to assume the expiratory position. This 
is a(a-onij)liHlied by a bilateral rese'ction of the upper costal carriages and some¬ 
times the adjacent portions of the ribs. The second, third, and fourth carti¬ 
lages are r(!gnlarly removed, rarely the first, sometimes also th<} fifth and sixth. 

The operation is performed in 2 or more sittings. The use of differential 
pressure is of advantage, as accidental injury of the pleura may ocoir. Differ¬ 
ential pressure, however, is by no means a necessity, and the operation has 
often b(;cn performed without it. An incision, 1 to 2 cm. (about in.), lat¬ 
erally to the border of the sternum, is made from the second to the sixth costal 
cartilage and deepened down to the jjectoralis major muscle. The costal car¬ 
tilages arc exposed by .separating the fibers of the pectoralis major muscle. The 
j)erichon(lrinm is incised, and the cartilage is cut off subpcrichondrially with 
a small rongeur for about 1 cm. or more (about i/o in.). Sometimes the resec¬ 
tion is made to include the end of the rib. Some surgeons also resect the pos¬ 
terior perichondrium to prevent regeneration of the cartilage, a procedure 
which re(]uiroa great care to avoid injuring the pleura. Others implant muscle 
to prevent the edges of the divided cartilages from re-uniting, a flap of pcc- 
toralis major muscle with a mesial pedicle being interposed. This flap is dc- 
prcisscd into the gap, and the adjacent fibers of the pectoralis arc sutured 
over it. 

After this operation, the rigid thoracic walls are again rendered more 
movable, dyspnea is lessoned, and the patient’s condition is improved. How¬ 
ever, a few deaths have l)ceii recorded, the patients having manifested symptoms 
of severe respiratory disturbance after the operation. Breathing exercises are 
indicated after recovery from the operation. 


E. BESEOTION OF THE LUNO 

Partial resection of the lung, together with resection of the thoracic wall for 
tumor of tlio latter extending to and involving the lung, has been done from 
time to time. The procedure is described under Operations for New Growths 
of the Itibs (page 5U2). 

Indications.—Resection of larger portions of the lung is done in cases of 
tninor of the lung. In addition to tumors, an indication for resection may oc¬ 
casionally be found in certain cases of chronic iiiHamniatory processes, actino¬ 
mycosis, and bronchiectasis. 

Technic.—The operation is performed under intratracheal insufflation or 
differoutial pressure. It may be rendered bloodless by passing a thin elastic 
ligature around the liiliis or by tho use of Friedrich’s clamp, which is so con- 
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structed that it compresses the vessels bi\t not tlie bronchiis. If portions near 
the rim are to bo resected, n clamp similar to Doveii'a intestinal clamp (I'ig. 
22) may be used. The lung is restated and the stump suturctl. Several such 
operations have been done succcssfidlv. 

All entire lolxj lias been succcssl'ully resected by (iluek with the aid of u 
clamp applied a^ its root and a ligature at the site of the ehimp. As a rule, 
however, where entire lobes are removed, tlie |iatieiits die from mediastinitis or 
meiliastinal emjihysema. 'I'liese eomplicatious arise from the retrai'tion of the 
stump of the bronchus into the mediastinum, after tlie ligature has luit through 
the bronchus. 'I'he closure of tin* broiiehus is not reliable. Thi're are various 
methods of closing it. (Jarre leaves a portion of lung tissue attached to tho 
bronchus and sutures it over the stump. Tiegel and h'riedrieh resect or burn 
tho mucosa and suture the end. Willy .Meyer erushc's the bronehu.s, ligates it, 
invaginates the tied end, and covers it by adilitional sutures. 

Eor the amputation of the lower loho an incision in the sixth intercostal 
space gives gooil access. 'I'hc lohe is isolated from the rest of the pleura by 
tamiions and is drawn forward to exjio.se the root. 'I’lie vessels are isolated and 
tied. The bronchus is divideil as far distally from the hilns as possible and 
clo.scd in one of the above-mentioned ways. 'I'ho remaining part of tbe lung is 
inflated on closing the tbora.x to disfx*l the jmenmothorax as niueh as possible. 

In rc.scetion of the lung for inllammatory di.sea.se, i.solation of the separate 
structures cannot be done, nor is it necessary. 'I'he remaining lung and pleura 
in those cases arc ajit to be sejiarated frian the field of o])eration hy thick'pleural 
adhesions. The resection jiroeeeds gradually from the periphery toward tho 
hiliis, and there the lung tissue, the hronehns, and the vessels are tied by a moaa 
ligature, 'riic bronchus here will not recede into tlie mediastinum. 


OPERATIONS ON THE BRONCHI 

A. BUTUBE OF THE BRONCHUS 

Suture of the bronchus may heeonie necessary on aeeoimt of injury or after 
incision for tho removal of foreign bodies. 'I'he sutures .should not inelinie tho 
mucosa, preferably only the pcrihronehial tissue. Interrujited silk sutures aro 
used, 'riegel rceomniends, as the mode of access, an incision in the second inter¬ 
costal space, made as long as possible, and division of the third rib posteriorly, 
after which tho ribs are spread apart. 'I'lie upper lobe is then turned down into 
the anterior part of the pleural cavity, so that the posterior surfae.o of the hilus 
is cxiwsed. As the bronchus lies behind the vessels, it is best reached from the 
posterior aspect. In case of a complete transverse tear of the bronchus, the an¬ 
terior portion would be sutured first, then the posterior. 'I'lic principle of the 
Lembert intestinal stitnre is followed, inverting a small edge of the bronchus. 
For longitudinal sutures, Tiegel recommends reefing a considerable amount of 
peribronchial tissue in the end sutures and placing a margin of lung tissue over 
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tlic suture line. The ends of the above-mciitioucd terminal sutures serve to 
hold down (lie [liece of lung ti.ssue. 

'I’on.'k, in the eonrse of a resection of the esoj)hagn.s for carcinoma which was 
attaeh(;d t</ the hroiiehns, cut into the hronchn.s, making an oiKuiing about 2'/, 
cm. ( I in.^ in length. 'J’his was closed with interrupted silk sutures, the aorta 
being drawn aside. I’lie wound healed without any untoward symptoms. 
Aeither jmenmothorax Jior infection followed, nor did mediastinal emphysema 
occur, although, of course, the mediastinum was open. 


B. FOREIGN BODIES IN THE BRONCHI 

If the efforts to remove; a foreign body with the aid of the bronehoscopc fail, 
it becomes nece.ssary to atreinjit its removal by hronchotomy. The approach is 
from hehind, as the vessels lie faidher forward than the hroiiehns. In one ease 
the lifth to the c-ighth ribs were resected posteriorly, and in another case an 
osteo])lastie flap einhraeing the .same I ribs, was raised. Again, in a (M.sc where 
the foreign body had descended still further, it was reaeheil by the combined 
use. of the hroiiehosco|)(‘ and thoracotomy through the .seventh, eighth, and ninth 
ribs. 'I’he method of closing the incision in the hroiiehns is described under 
Suture of the I’roneluis. U an absec'ss of the lung complicates the condition, 
it is drained. 

C. POSTERIOR BRONCHOTOMY FOR RETROGRADE RESPIRATION 

'I'his |)roeedure was reeoniineiided liy (iliick for deep-seated ohstriietion to 
respiration, lie reeonimemls the following jiroeediiu': .\ flap from th(> fourth 
to till' iiinlh intercostal space is inadi', the arm being rai.sed as high as jiosslblc, 
in order to move the scapula away from the sjiiiie. 'I'hen the fifth to the ninth 
ribs are resected at their angles to the (-xteiit of about 12 cm. (1 in.) each, and 
the soft |iarts corresponding to the area of tin' rese<-led ribs are divided from 
above downward, 'riien intereoslal incisions are made in the fourth and ninth 
spaces, and a flap is rellected outward together with the ribs, which are frae- 
turi'd. 'riu! bronchus is found about 7 cm. (:> in.) deeper than the ribs. Its 
incision would enable the |)alient to breathe through the broneluis. 'I'lie opera¬ 
tion has been tried, unsneci'.s.sfully, in a ease of aiienry.sm of the aorta eansiiig 
asphy.xia. .\.s a substitute for this operation. Knttner recommends making a 
lung fistula with entrance into one of the larger bronehi, preferably the luuin 
broneluis of one loba 


D. BRONCHOLYSIS 

After his failure with posterior broiiehotomy, just dc.seribcd, Ghiek operated 
Biieei'ssfully in another ease of as|)hyxia due to compression of the bronehi by 
nil aortic aneurysm. He re.sevted 12 cm. (."> in.) of the seventh and eighth ribs, 
when the pleura was injured and the patient collapsed. The lung was grasped. 
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(hawii forward, and securely attuelu'd to lln^ jdi'iira Ity sntiirt'a. Tlio pationt, 
who, previous to the operation, was partly imcoiis<Mous owiiij; to asjdiyxitt, was 
able to breathe deeply after the o|)eiation. (ihiek's explanation of this result is 
tluit the traetion on the hmir. niatle jx rmanent hy the piie\iuiopexy, released the 
1 bronehus out of its einhraee hy the aorta -in other words, the eoiiipression of 
the bronchus was relieved hy hroiieholssis. 


OPERATIONS ON THE MEDIASTINUM 

Anatomical Points. The l* jileura' do not meet Iti the middle of the thorax, 
hut leave a sjiaee called the mediastimim. .\Itlioiii;li ilii> i-; a silicic space, it is 
de.serihe«l, for [iraetical reasons, as heiiic dividetl into parts called respe»'tiv(dy 
the anterior and the jiosterior nn'diasiimini. The imacinar\ plane dividing 
them is a frontal jdane tangc'iit to the posterior liorder of the trachea and 
hronehi. In the anterior mediastinnni. therefore, we ha\e the Ihymns, the arch 
of the aorta, the jinlmomirv artery, the siijierior \'ena ca\a, the innominati* 
v(“ins. the phrenic nerves, the trachea, and the hroni-hi. The posterior niediasti 
nnm contains the (“sophai;iis, tlu* thoracic aorta, the a/\”os and hcniia/ycos 
veins, the \'a'ii, the symjiathetic nerves, ami the tlmi’acic duct. 'I'he heart lies 
in both the anterior and the jxisterior mciliasl inimi. 

A. ANTERIOR MEDIA8TIN0T0MY 

'I'he anterior mediastinum is entered lor the purpose of draining ahscesses 
and for removing Ininors. The operation may also he indicated in i-asesi of 
cnlarg(micnl of the thymus chind. In a few instances rlcrmoid c\s1s ha\c been 
snccessfnilv rcmovecl after resect ion of the slernnni. The most lre(|iient liimors 
in lh(‘ anterior mediastinnin are the relroslernal goiters (see chapter on Thy¬ 
roid (jlaiid). 

.\hseesses in the anterior mediaslinnm, often in e<inneetion with ]ihlegmon- 
ous j)roe(‘sses in the neck, caused hy toreicn bodies in the phar\iix or (“sophagns, 
are treat(‘d hv extensi\f‘ incisions in the ni'ek and resection ot the costal carti¬ 
lages correspondiiig to the hH'atioii ot the abscesses. I’arlial r(‘sec|ion of the 
sternum inav he necessarv to reach a mediastinal abscess. If the slerniini has 
to he resected for abscess, the resection is an atypical one and consists in siih 
periosteal removal of a jiortion ol the sternum hy means of gouge, mallet, and 
rongeur. After a sufficient portion of hone has hecn rcmovi'd, the posterior 
periosteum is incised carefully, rsnally the pus will Iw at once apimrent; if 
not, it is cautiously searched for. exercising particular care to avoid in jury to 
the great vc.ssels. Negative differential (iressuro aids in the evacuation of the 
pus and is superior for this pnrjiosc to positive pressure or intratracheal insuf¬ 
flation. The use of rubber drainaire tubes in the vicinit\ of the largo ve.s.sels is 
dangerous, as injury to the walls of those vessels may result. If rubber tubes 
arc used, they must be well protected by gau7.c. 
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Beieotion of the Sternom, —For the removal of tumors in the anterior medi¬ 
astinum an osteoplastic resection of the manubrium may be performed. The 
resection of a larf^o portion of tlio sternum is an operation of considerable mag¬ 
nitude, as it may bo complicated on the one hand by hemorrhage either from 
the intenjal inaminary artery and its branches or from the veins which are par¬ 
ticularly apt to be dilated in cases of new growths, or, on the other hand, by 
the danger of injuring both pleurae For the latter reason the operation should 
bo undertaken under differential pressure or intratracheal anesthesia. 

lesection of the manubrium is more difficult than that of the body of the 


\ X . -i 




Fio. 31.— Kocber’b Osteoplastiu Resection of the Stehnuu. Tbo inuiiubriutn has been turned 

over to thO'right side. 


sternum (Fig. 31). Koclicr recommends the performance of an osteoplastic 
resection of tlio manubrium. An incision is made from the mesial end of the 
right clavicle to the mesial end of the left clavicle, thence downward to & little 
below the second loft costal cartilage, and back again to a corresponding placej 
below the second right costal cartilage. The upper transverse incision is deep 
onod down to the bone; separating the capsule of the sternoclavicular joint and 
the sternocleidomastoid mu.sclo on each side from the bone. In the depth of 
tliis cut the insertion of the sternohyoid and sternothyreoid muscles is also di¬ 
vided. Now, the left sternoclavicular articulation is completely opened and 
divided down to the first costal cartilage; then the second costal cartilage is 
exposed and divided close to the sternum, after which the first costal carti¬ 
lage is also divided subpcrichondrially and the remainder of the capsule of 
the sternoclavicular joint is cut through. The manubrium is now raised with a 
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sharp hook to liberate its posterior surface and to divide it transversely from 
the body of the sternum. The elevation of flic inanuhrinm is oarefully con- 
tiaued, and tho cartilages on the other side are hvoken. 

If the object is to make not a teniporarv, hut a pcTiniinent resection of tho 
manubrium, tho skin flap is separated from the bone at tho beginning of the 
operation, and the bone is afterward removed. 

Another method of exposing tho mediastinum is bv splitting tho sternum in 



FiO. 32 .—Sauerbrucb'b Longitudinal Mkdiah’iinotomy. Tho linscTa uro iiitroduoml IxiliiiKl tho 

‘'ttTiium. 


its efetirc length in tho incdiiin line. Still another mclliod is tlie transverse 
division of the sternum at tho upper liorder of the thin! rili and (ixtoiisiou of 
the incision outward for 10 to 11* cm. (1 to 5 in.) in flie second intercostal 
space on each side, care being exercised to avoid injiirv to the pleura. 1 bo 
costal cartilages above and below the incision are divided •'! cm. (IVt in.) from 
tho borders of tho sternum, that is, laterally to tho internal mammary arteries. 
The 2 halves of the sternum are drawn upward and downward to expose tho 
mediastinum. In tho further cou>-sc of the operation the pleurm will usually 
be injured, but it is well to keep them intact as long as possiblo, A similar 
incision, either at the level of the third or fourth intcrc/wtal space, gives good 
access to tho base of the heart. 
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Sancrbrucl. rff=on,mcn.ls as a method of access an incision in the median 
line dividing the stcrimm from its upper border down as far as the level of the 

***”■'* rib, thence turning out into the third 
intercostal space. The skin incision runs 
in the median line from the cricoid carti¬ 
lage to the level of the thinl rib, then turn¬ 
ing into the intercostal space. In the neck 
the soft parts are dividi'd down as far as 
the sternohyoid muscles; over the sternum 
Hie incision goes down to the hone. At the 
intercostal sjiace the fibers of the pector- 
alis major muscle arc separateil close to 
tile sternum, the internal iiiaiiiiiiary artery 
and vein are tied and divided, and the 
pleura is e.xjiosed. , 'J’lie sternohyoid mus¬ 
cles are .separated hlimtly. and the iiide.x 
huger is cautiously inserted into the depth 

mini fl-’i.. ‘i‘ii Tl.n • 1 t'' thn posterior surface of the ster- 
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is operable or not, niid wo decide wlietlicr to leave the bone intact or to divide 
it for extirpation of the tnnior, or. in case (»l' inoperabililv, whether we should 
resect a larfie piece of the sternnni in order to expo.s(> the tumor snhse(|nently 
to the X-rays. 'I'he division of the hone is done niuler the "iiidaiua' of the 
fiiifter with a special hone cutter (Ki-r. .\). Tlie cut ediies of tlie hone aro 
coveriMl with f;aii/.e compresses and drawn apart, when the siructnres of tJio 
incdiastinnm will be ex[)osed to view. 

Still better access, tlionuh rarelv necc>sar\. is obtained bv dividiim the 
sternnin transversely across at the lower end of tlie loiii;itndinal incision (Kif^. 
.‘14). This is readily done with tlu' aid of appropriate bone enttinj; sbears ( b’if'. 
3 ;], H), care beiiif; taken not to injure the pleura. On icmio ina' the tumor, all 
its ve.s.scls, whetber arteries or vidiis. must be carcl'iilK liaated. The divided 
bone is reunited with strona silk sutures and the >kin is sutured witbont 
drainaae. 

The operations on the perieardinni and lieart are described in a .separate 
chapter. 

B. POSTERIOR MEDIASTINOTOMY 

IndiraliimH .—Various indications ba\e been ai'cn for the performance of 
posterior mediastinotomy. One id' tlnse is the pn seiiee id’ foreian bodies in 
the intrathoracie jiortion of the esopbaans. II one eon-iders the areaf success 
nebieved hv esophaaoscopy in reniovina e\en siieb bodies as sbarji pjeei's of hone 
and .sets (d artificial teeth (.see \'o|. 111. ('ba|i. .\ ). posterior mediastinotomy 
with its a'veat danaers will siaireidy be alleni|»ted, e.\ee|it when other nietbods 
have failed. 

Another indication is strietnre of the eso|)baan.s in its Intratboraeie portion. 
Po.sterior meiliastinotoniy lias been trieil lor this purpose ( Keliii. I’otarea), 
hnt as vet no siiceessfnl eas(> lias been rejiorteil. I be treatnieid ol esopbaaeiil 
strietnre is de.scribed under 1 idrodnetion id Sounds and I'.'-opbaaotomy. 

Turners of the esopbaans seenieil to jiresent an iinpoitaiit iiiilieation for 
posterior inediastinotomy. d’bis li.i'- been attempted (b’ldin). but with a fatal 
outcome. For the methods of re-eelina the e.sojibaans in its intratboraeie, por¬ 
tion, see under the eorrespondina beadina fpaa'* bib). 

./%clear indication for jiosterior media'fiiiotom\’ is loimd in ab.'-ei'ss, wbetber 
canned bv jrerforation of the e.'.opbaans tbronab iiealeeteil loreian bodies or 
disease of the Ivmjibatie nodes or vertebra’. 4 ieaid lias also cured a ease of 
mediastinal cmphvsema bv eei'vieal mediastinotomy eombineil with the n.se of 
a Rier suction enp, the suction beina' made continiions lo (be attaclniK'nt of the 
Clip to a water pump. 

Technic. —There are 2 ways of altaekiiifr this reaion, cervical and dorsal 
mediastinotomy. The 2 may al.s<i he combined. For cximsini' the upper part 
of the posterior media.stiniim, cenical iiiediastinotonic will answer. Tt is the 
easier procedure, beside beinp less datiffcrons. It affords access as far down as 
the third dorsal vertebra. 
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CEBVICAL MEDIA8T1NOTOMY.—Cervical mcdiastinotomy may be per¬ 
formed oil cither side of the neck. If a phlegmon points on one side, or if a 
sinus exists, there will, of course, be no doubt on which side we should enter. 
If no sinus exists and there is no distinct evidence of phlcgtnon, the patient is 
phiceil in Trendelenhiirg’s position for some time, and an area of redness over 
one clavicle may then bo seen, indicating on which side the incision should bo 
made. The incision is made above the clavicle, parallel to it, dividing the 
clavicular attachment of the sternocleidomastoid muscle. Then the operation 
proceeds into the depth above the sternoclavicular articulation. On the left 
side llcidenhain recommends going down on the lateral side of the carotid 
artery and jugular vein; on the right side, between them. v. TTackcr prefers 
going down on the mesial side of the vessels. The localization of the jihlcgmoii 
will probably detennino the patli to select in the individual case. Tf rubber 
drains are used, they must be protected by gauze to prevent injury to the vessels. 
To promote drainage, the dependent position, TTcndelcnburg’s posture, is main¬ 
tained. 

DORSAL MEDTASTINOTOMY.—Dorsal mediastinotomy is to be performed 
in tho.se cases in which the scat of the abscess cannot possibly be reached from 
the neck, and al.so where cervical modiastinotomy has failed. In the latter case 
the operation will be a combination of cervical and dorsal mediastinotomy. 
Several cases have been cured by this method. If an external sinus exists in the 
neck, communicating with the abscess, the lower border of the abscess may be 
determined by injecting a bismuth mixtnro and taking a radiograjih. This will 
demon.strate the site where dorsal mediastinotomy should be performed; It con¬ 
sists in resecting the posterior ends of a number of ribs between their angles 
and the vertebra'. It may be performwl on either side of the spine. On the 
left side the aorta is a troublesome obstacle, on the right side the pleura. Tlic 
dlHiculties are great either way, yet it seems that the right side is preferred 
for the approach. 

Rehn has entered through a longitmlinal incision midway between the 
spinous processes of the vertebra' and the mesial border of the riglit scapula. 
The incision is carried down to the ribs, .‘1 or 4 of which arc resected siibpcri- 
osteally, several cm. (1 in. or more) of their mesial ends being removed. The 
intercostal muscles, nerves, and vessels are divided, the latter being first dgnbly 
ligated. Great care must be exercised on proceeding into the depth. One should 
keep rather clo.se to the lateral .surfaces of the bodies of the vertebra', carefully 
avoiding injury to the sym])athetic nerve and, if the esophagus is the aim of 
approach, separating the right vagus nerve and the azygos vein from it. The 
latter may bo tied. Injury to the pleura has often occurred and lias caused 
death through infection. 

llcidenhain has shown how to avoid this great danger, the injury to the 
pleura. His incision is close to the median line. The soft parts arc resected 
from the right aides of the arches, until the trnnaver.se processes of the vertebne 
appear. Sometimes a transverse incision through the muscles is added. Now 
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one or more transverse proocsacs arc roscc-ted to^tlicr with the initial portions 
of the corresponding ribs. Tlio transvc>rsc procvssc^s art' dividwl witli boiio 
shears, and the ribs are liberated subperiosteally and eiit just Ix'yoiid their 
tubercles. Tliis method, a eombinatiou of die removal of the transverse proc¬ 
esses with resection of the ribs, transposes tlie seat of operation nearer to tlu! 
jiicilian line and thus avoids injury to tlie pkaira. 'The operation is ealle<l 
cosloirdtisvcrsecionni. Aft(‘r earetul division ol die pi'riosleiiin, tlu* linger <‘an 
enter the inediastiniiin to the neeessiry dejilli, alioiil 10 eni. ( 1 in.'), and tlie 
pleura, together with the thin endollioraeie faseia, can be pushed aside with a 
niiniinum of danger. If the diagnosis was eorreellv made, die linger enters 
the abscess at the lateral and anterior surface of tlie Imdies of die verlebne. 
Even the removal of a single transveise process and the adjoining portion of rib • 
snftiecs to gain entrance into the inediaslinnm, wliieli. in ease id' abscess, is of 
jjartieuhir value. In abscess due to tulMM-eiilosis cd' iIk' spine, the .\-ray pietnro 
shows which transverse process or jiroet'sses sliould be allaeheil. I'icees of 
necrotic bone may thus be remov(‘d. 

JCocher has modi lied 1 leidenbain's eostotransverseelomy l>\ making a tran.s- 
verse ijicision outward and downwaid tlirongli tin' miisides in die course of dm 
rib to bo resected, d'he bleeding is less Ilian that experienced in dissecting the 
muscles from the .spinous jiroees.ses and arelics in 1 leidenbain's method. The 
transverse division does no hai'in to the ninsedcs, as they are amjily snpjdied with 
nerves. 
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SUROKHY OF TIIK FFIOCAUDIUM AM) IIFAUT 

EcdKNK II. 1 *0(11. 

Ivoliii, in 1S!1(). (l(’nionstri)t('(I llio possiliilily of siicccssfiil opcrnl.ivc iiilorvoii- 
tion ill wounds of tin* lioiirt; ciinliiic sin'irc'rv llicii |i:iss(‘d li(‘yoii(I llio ('.xpori’ 
montill stiifi'O. Sliic(‘ tli:it time tlio toclinic of ciinliorrlinpli) Inis pi'o^o’i'ssi'd 
inntorially, luit the priictionl applicatioii of snrfiorv to llio heart has not boon 
oxtondod hoyond tbo troatiiKMit of wounds. 

A.S a result of the (h'velopiiient of dillereiilial iiresMire, lhor:iei(* sur;;ory 
has made strikiiij; advanei's in recent vears .and experlnieiilal work upon 
the heart and ureat vessels has been (‘iilere(l into with reiieweil enlhusiasni. 
The correetioii of interfiTenee with the iiieehanisin of the liiairt lhrouf;h valvu¬ 
lar disease is the dream of most experimenters, hut the impaired condition of 
the patient and the (hint’ers of hemorrhage and inleetion will he strone deter¬ 
rent factors in tin; iip|)lieiition to man of viilvular suri;ery. It is at |ir(‘sent 
iuipo.ssihle to foresee the priietieal utilization of the inyeiiioiis proeediir<!s 
that have been applied more or less sneeessfnily in the experimental .sur^mry 
of the lieiirt. 

The jicrirnrdiuw, as a eloseil sue eiivelopin^j tin; hciirt, |)resents well-deOned 
indications for surgery, siieli as the naiioviil or draimi'ie ol inlhmimatory exu- 
date.s, the relief of a heart re.strioted h\ an adherent pericardium, the treatment 
of wounds, and the* renioviil of lorei::n bodies. Uiit the possibilities o( im- 
iiicdiate radical advance's in eoniieetion with the siireer) ol the pericardium 
appear limited. In the followin;: consideration ol the surgery of the heart 
and pericardium experimental work will not he? disenssed at leiifith; it .ap¬ 
pears unwarranted in a practical work to enter deeply into this jiliase of the 
subject. 


ANATOMY OF THE PERICARDIUM AND HEART 

The Pericardium.— The heart and, for a distance of about !> cm., the first 
segment of the large blood-vessels are inclosed in a serous sac, which, like other 
serous sacs, is composed of 2 layers, the visceral and parietal. The parietal 
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layer is strengthened by an outer •fibrous layer. The serous sae and its fibrous 
covering together constitute the pericardium. The pericardium Is somewhat 
conical in sliapc, the broad base of the cone resting upon the diaphragm, the 
apex pointing upward. The fibrous layer or sac is in part incorporated with 
the fibers of tho central tendon of the diaphragm and is loosely attached to the 
adjacent part of the diaphragm, extending furtlicr into the left than into the 
right side of tlic thorax. Mkwc, it blends with the fibrous sheaths of the great 
vessels. J he fibrous sac is resistant and rather inelastic, which explains the 



Fit). 1 .—Thansvkubr SKcmoN TiinoiKiH Thokax or Ykah Old Chii.o (Cornina). A, V. niy- 
ao»; n. aorlii; C, onophimus; U, plirciiiio uorve; K, inodiasliiml pluurii; F, niilorior ruHuxion of 
plouni; G, poricurdiuni, 


Borions disturbance of tho heart action which may result from the rapid and 
extensive accumulation of fluid within the pericardium. 

The serous layer lines tho oiitiro pericardial cavity. At tho base of the 
heart it is reflected from the fibrous layer on to the vessels, thence over the sur¬ 
face of the heart which it closely invests. This layer incloses the aorta and 
pulmonary artery in a single sheath. The remaining vessels do not receive 
complete coVerings. The inferior vena cava has only a slight covering; it enters 
tho right auricle almost immediately after penetrating the diaphragm. The 
superior vena cava is covered on its anterior surface. Small niches on the right 
and left side correspond to tho pulmonary veins. There is a gap or cleft be¬ 
tween the aorta and pulmonary artery in front and tho auricles behind, which is 
known as tho transverse pericardial sinus. The lowest point of tho pericardium 
is in relation with tho anterior thoracic wall below tho base of the xyphoid 
process; tho pericardium is hero reflected from the diaphragm to the sternum. 
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leaving a gap which is not filled hv the he;ii-\ hut eontiiins a small amount of 
clear fluid. With this exception, the pericardium in the living siibjwt is filled 
by the heart, the 2 serous surfaces being in contact during the entire cardiac 
cycle. 

The pericardium has been divided into diapbragmalie, mediastinal, and 
sternocostal portions, according to the relation ol the pari(‘tal l.avt'r to adjacent 
structures. The steriUK-ostal imrtion, altboiicb the smallest, is surgically the 
most important. Ibis small portion of tin* anterior surface is left nneitvorod 
by pleura* and lungs and is in contact with the anterior thoracic wall in an 


area outlined by the 2 divergent anterior limits ol tin* pl<*nne. Laterally, the 
pericardium is in contact 


with pleura; a pbrenie 
nerve passing downward on 
each side on its outer sur¬ 
face. Posteriorly, the ])(>ri- 
eardium is in contact with 
the roots of the lungs, 
esophagus, and aorta. 

The blood supply of the 
pericardium is d e r i v e d 
chiefly from the aorta, but 
the internal mammary ar¬ 
tery gives off branclies to 
the anterior surface. The 
veins accompany the ar¬ 
teries and enter the azygos 
and internal manimarv 



2 •l''uiiNTAI. Smtion TIOIOI c,m rilniiAX (( iiriiiim). A. 
|ili'iira, it. HM'di.'thlMitil |>l<'iira, (', (liiiiiliruKUJfilir 
pU'iirti, J), piTininliuiii, (j, inrdiiihliiKjiM, 


veins and superior vena 

cava. The nerve supply of the pcricardinm is cliiefly derived from the left 
phrenic nerve, supplemented by the idglit jilirenic, the piieimiogastrics, and 
synnpathetie. The lymphatics enter the mediastinal nodes. 

The pcrieardiostcrnal ligaments attach the jiericardinni abovo and below to 
the manubrium and ensiform priH'os of the sternum; the |)erieardiovertebrnl 
ligaments pa.ss from the prevertebral fascia to the ajiex of the sac, while the 
pericardiophrenic ligaments e.xtcnd from its posterior surface to the njiper sur¬ 
face of the diaphragm. 

The Heart.— The heart, inelo.'-cd in the pericardimn, lies in the mediastinal 
portion of the thoracic cavity betwi'cn the 2 lungs and their jilcnral coverings. 
It is conical in shape and occupies an oblique position. The base, corresponding 
to the level of the sixth, seventh, and eighth dorsal vertebni*, is directed upward, 
backward, and to the right. The apex is directed forward, downward, and to 
the left; it normally lies beneath a point in the fifth intercostal space about t) 
cm. (Sy^ in.) from the midline. At its base the heart is eonnecbid with the 
great vessels which render this portion relatively fixed, while the remainder. 
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frt)iii biiMo to apex, liea free witliih the pericardial sac. Tlic anterior surface is 
convex and i.s directed upward and forward toward the cliest wall; tlio inferior 
or posterior surface is flattened and rests upon the diaphragm. 'J'he surfaces 
are united anteriorly (or inferiorly) and to the right by a sharp border and 
posteriorly for superiorly) and to the loft by a thick rounded border. 

The 4 compartments which comprise the heart vary greatly in.the structure 
of their wall.H and in their relationship to the chest wall. The left ventricle, 
conical in shape, fonns the a])cx, left border, a small part of the anterior sur¬ 
face, and a large part of the. inferior surface of the heart. The thickness of its 
wall is apjiroximately 1.(1 cm. at the middle of the cavity. The right ventricle 
forms the greater part of the anterior .surface of the heart, the acute anterior 
margin and part of the inferior .surface, but none of the ajjex. Its wall is 
normally 0.4 to 0.(i cm. in thickness, that is, about % the thickness of the wall 
of the left ventricle. The a\irich's, situated at the base, have extremely thin 
walls, approximately 1/lil to in. in thickness; from each auricle projects a 
tonguc-like process, the auricular appendix. 

The limits of the ventricles are evidenced superficially by furrows, the 
interventricular gremves, 1 on the anterior surface near the left margin of the 
heart and 1 on the posterior surface near the acute margin. Near the base, the 
ventricular and auricular portions of the hejirt arc separated by a transverse 
furrow, the aiiriculoventricular groove. 

The 2 coronary arteries arise from the aorta and supply the walls of the 
heart by numerous branches which penetrate all parts of the mu.sclc and present 
fine anastomoses. 'J’ho left coronary artery is, as a rule, the larger. It ajipears 
between the pulraonary artery and auricular appendix and divides into a trans¬ 
verse or posterior and a descending or anterior branch. The latter passes down¬ 
ward in the anterior interventricular groove to the right of the apex. The 
right coronary artery arisc-s anteriorly from the aorta and passcjs in the anriculo- 
vontricuhir groove to the right margin of the heart, where it divides into 2 
branches, the transverse and the descending. The latter passes downward in the 
posterior interventricular groove. Th(»rc is also a large branch which de.scends 
along the acute right margin of the heart. 

The veins of tho heart arc numerous; the greater number arc united into a 
common trunk, the coronary sinus, which cn\pties into the lower part of the 
right auricle. Tho heart is well supplied with lymphatics, especially beneath 
the endo(!ardium and visceral pericardium. Their collc'ctirig trunks enter the 
intortrachcobronchial group (Poirier). 

“Tho nerves, given off by tho cardiac plexuses, appear rather small in com¬ 
parison with the bulk of tho heart; they arc derived partly from the cerebro¬ 
spinal and partly from tho sympathetic system (more especially from the 
pneumogastric nerve, and from the cervical and superior thoracic ganglia of 
the sympathetic nerve)” (Quain). 

The structure of the heart wall consists chiefly of muscular tissue. The 
fasciculi are arranged as an intricate network in which there are a relatively 
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small nraoimt of am.lar tissiio, ...anv M.mhI-vossHs aiul Ivmphatios. and, in 
places, nen-o fibers and patifrlia. A vari:ilil»> ainonut of fat. is present, l>’in^' 
chiefly beneath tho visceral layer of the st'rons iH-ricardinni. 

Eelations of the Heart and Pericardium to the Thoracic Wall.- Of vital sur¬ 
gical intcri^t aro tho relations of tho hoa.t and its ,,arts to tho (horaoio, wall. A 
brief description is here sniiiniariml. for tho uio^t part from Quain’s “Anat¬ 
omy.” Twiv-thirds of tho hoart lii-s to tlio loft of tho modian lino. The apox 
is situated in tho fifth intercostal sj)aoi-. about !t oin. t;{i in.) to tho loft of tho 
middle line, and generally about 1 cm. (11 i„.) holow.'aml 2 oni. (:< , in.) to 

the sternal side of the nip¬ 
ple. The position of the 
nipple, however, is too vari¬ 
able for it to bo u.sed as a 
landmark. 'I'lio up|)or limit 
of tho heart is imlioatod 
nppro.ximatoly by a lino 
drawn from a point slightly 
above the upper border of 
the third costal oartilago of 
the loft side about -I..'! cm. 

(b') in.) from tho modian 
line of the stornnm to a 
point upon tho upper hor- 
iler of the third costal carti¬ 
lage of the right side alxnit 
3 cm. (lYi in.) from the 
middle line. 'J’he loft mar¬ 
gin is repro.sented by a lijie, 
slightly convex toward the 
left, passing from tho cud 

* 'I. lllilHtl'. 

of the base line to the aj)c.x 

point; file right margin is indicated b\ a lino, markcclly convex toward the 
right, drawn from the right end of the base lino to the junction id' the sevontb 
costal cartilage of the right side with tho sternum. ( 1’ ici'sid.) 'I ho lower limit 
IS indicated by a lino passing alino.sl transvorsidy from the sternal end of the 
seventh right cartilage to the ajicx. The area thus inarKcd out I'orresjionds to 
what is known as the deep cardiac, dnincss; the suportii ial cardiac dnlnoss cor¬ 
responds to that part of the heart which is uncovered by lung. 

“Tho right auricle lies behind the anterior extremities of the third to the 
sixth costal cartilages and adjacent edge of sternum. I bo left auricle lies be¬ 
hind tho anterior extremities of the left cartilages from tho lower border of 
tho second to the upper border of the fourth. The right ventricle, corresponding 
to tho middle and lower region of the heart, i.s, as a rule, the only part uncovertsl 
by lung; but sometimes, especially during expiration, a small portion of the left 
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vontricio at the apex is also exposed. The auriculoventricular sulcus corre¬ 
sponds with a line drawn»obliquely upward from the sternal end of the sixth 
eostal cartilage, on the right side, to" the third cartilage on the left. The posi¬ 
tion of tho heart is subject to some degree of individual variation, and the ex¬ 
tent of the several divisions will necessarily bo dependent upon the stage of 
their action.” 

The Chest Wall.—Tho accompanying illustration (Fig. 4) renders a descrip¬ 
tion of the bony framework luincceHsary. Between the ribs are the external 

and internal intercostal muscles, the 
intercostal vessels and nerves. With 
the exception of the external inter¬ 
costal muscles the same structures lie 
between the respective cartilages. 
Anteriorly, tho greater part of the 
thoracic wall is covered on each side 
by tho pectoral muscles. The lower 
margin of tho pectoralis major leaves 
the chest opposite the fifth rib. To 
the outer side of the pectoralis major 
the ribs are covered by the sorratus 
magnus. Below tho pectoralis tho 
wall of the thorax is covered by the 
rectus abdominis internally, and the 
external oblique laterally. “The ribs 
as a rule can be palpated easily over 
tho front and sides of the cheat; with 
tho exception of the first. The width 
of the intercostal spaces and the form 
of the subcostal angle vary greatly in 
accordance with the shape of the 
chest.” Between tho bony thoracic wall and tho pericardium are found, be¬ 
sides pleura and lung, the triangularis stemi, endothoracic fascia, and Internal 
mammary artery. The triangularis sterni is a thin triangular muscular sheet. 
Its origin is below from the lower third of tho back of the stcrnnin, tho back of 
the ensifonn cartilage, and the back of the inner ends of the fifth, sixth, and- 
seventh cartilages. Its insertion is into the outer ends of the cartilages of the 
second to tho sixth ribs. The endothoracic fascia is a thin aponeurosis imme¬ 
diately external to the parietal layer of the pleura. “Tho internal mammary 
artery passes downward behind the costal cartilages, and the upper six inter¬ 
costal spaces, about 1 cm. ((A in.) from the margin of the sternum. The inter¬ 
costal vessels for the greater part of their course lie protected in grooves beneath 
the lower edges of the ribs.” 

RELATIONS OF PLEURiE AND LUNGS TO THE CHEST WALL. —“The anterior 
lino of reflection of the pleura varies at different levels, and also slightly on the 
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two sides. Opposite the nianubriuin stenii it may bo represoiitod by ft lino 
passing from tbo stemoclavicnlar articulation dowiAvnrd and inward to moot 
tbe pleura of tbo opposite side at tlic upper I'tltje of tlie IkhIv of tlio sternum. 
From this point the two pleura* are in close contact to about tbo level of tbo 
fourth intercostal space or upper border of tbe iiftb costal cai1ilag<% wbero they 
separate. On tbe right side tbe line of rellctMion contiiuy's nearly straight down¬ 
ward to tbe lower end of tbo body of the stcrninn, wlicro it begins to turn out¬ 
ward. On tbo loft side, according to l.nscbba, it normally divcrgi*a from the 
median lino at the upper lH)rdcr of tbe 
fifth costal cartilage, so that at tbe level 
of the sternal end of tbe fifth costal earti- 
lasre it is 1..') cm., at tbe si.xtb :i cm., and 
at tbo seventh H.5 cm., external to tin* 
left border of tbe stcrimni. Not infre¬ 
quently, however, tbe lateral ileviation 
of the left pleura opposite the lowt-r end 
of tbe sternum is not so marked as cb*- 
seribed by J.uscbka.” 

“From tbo apex, tbo anterior border 
of each lung inclines inward la'liind tbe 
sternoclavieular articulation a n d t b i* 
manubrium, to tbe junction of tlu* latter 
with tbe body of tbe steruuin, when* tin* 
two almost meet in tbo middle line; 
tbenee they descend together, tbe right 
sometimes projecting a little to the left of tbe midliiie. as lar as tbo fotirth 
costal cartilage; from this point the margin of tbe right lung ^•^>ntinues a nearly 
straight course to tbo level of tbe sixth eliondrosternal artii'ulalion (sonn’times 
oven to tbe lower end of tbe body of the slei'num), while that ol tbe li*ft slopes 
outward behind tbe fifth eo.stal ciirtilago, in a direction wliidi may bo indicated 
with sulbeient aeeuraev by a line drawn Irom tlm fourth cliondrostei'iial articu¬ 
lation of tbe left sid(! to the .sj)ot on the clicst-wall corri'sponding to tbo apex of 
tbe heart.” Rut this lino is modi lied by a toiigue-like process of lung, tbo 
lingula, wbieb projects inward, anil is rcpreseutr‘d by an oldiipie line passing 
from the fifth to tbe sixth costal cartilage. “Tbe lower limit of tbe lung may 
be marked by a line, slightly convex downward, carried around tbe side of tbo 
chest from the sixth cbondrosternal articulation to tbo tenth dorsal spine’ 
(Quain). 

In forced inspiration the pleura' and lungs cover the heart more than in ex¬ 
piration. In'children the heart is about one intcr»)stal space higher than in 
adults (Pels-Leusden). 


A 
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OPERATIONS UPON THE PERICARDIUM 

Indications.—'J’lie indications for operation upon the pericardium may bo 
cliis-sificd as follows: 

1. Aspiration or drainaffo of inflammatory exudates. 

2. liclicf of a heart restricted by an adherent pericardium. 

;j. Removal of foreif^i bodies. 

4. In connection with wounds: (a) for the relief of the heart when com¬ 
pressed by heinorrhaf>o into the sac (hemoperieardiuin) ; (h) for exploration, in 
suspected wounds of the heart; (c) for exposure of the hciirt in the treatment 
of cardiac wounds. The details of wounds will be deferred luitil the considera¬ 
tion of wounds of the heart. 


INFLAMMATOBY EXUDATES 

General Considerations.—'J'ho lar^o majority of operations upon the peri¬ 
cardium arc undertaken to rid it of fluid contents of inflammatory origin. 
Therefore, the oecurrence of inlluinmatory exudates within the poricardium, 
demands some consideration. The pericardium is subject to the same influences 
as are other serous membranes. Rut, although the serous memhranc of the 
pericardium is the part most conspicuous iii the iuflammatorv process, the 
pathological changes are not necessarily limited to it. The process, as a rule, 
simultaneously involves the heart umsclc (myocarditis), and suhseiiucntly it 
may extend to the fihrons pericardium and even to the adjacent structures of 
tho mediastinum. The iiillammatory process may bo acute or chronic, circum¬ 
scribed or dilTuse, primary or secondary. Tho character of tho exudate may 
bo serous, hemorrhagic, serotibriiious, fibrinous or purulent. The amount of 
fluid exudate varies within wide limits, that is, from a few cubic centimeters to 
1,500 or more. 

Tho distribution of the fluid in the distended sac must be understood to 
appreciate the tcchniciil details of paracentesis or-pericardiotomy. First, the 
recesses bec'omo filled, tho fluid gathering chiefly in the region of the base of the 
heart; then the bulging iiericardium, confined anteriorly, separntes the yielding 
lungs and pushes tho diaphragm downward. The increasing exudate ptogres- 
sively distends the pericardium, for tho most part to tho left and posteriorly. It 
must ho cTuphasized that the heart usually occupies a low position and remains 
applied to the anterior wall of tho thorax. Occasionally an inflammatory process 
may boconio localized by tho formation of adhesions and the limitation of tho 
exudate to a ciremnsorihed part of the sac. 

It is unnecessary to enumerate fully tho organisms upon which the process 
may depend, or tho diseases with which pericarditis may be associated. It is 
Butficient to call attention to the fact that pericarditis occurs as a relatively fre¬ 
quent complication in a largo number of diseases, the most frequent of which 
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are inflainniatory rhcninatisin, iiopliritis. |>I<Miiisv, ])!U‘innonia. pvd^onie infoc- 
tious, aiul tuberculosis, but tliero arc • few infectious disouses wbieli may not 
implicate the pcricardiuiu'* (Mel’lictlran). 

The clinical picture of pericarditis with elTiisioii is variable. Hosides the 
local objective si^iis, the cardinal si<;n of exudative' jiericardilis la'inj; a charac¬ 
teristic cardiac dullness which is at tirst increased upward, tla're are present to 
a variable dci;rco synij)toins due to: (1) involvcinent of the heart niuscle 
(iuytx*arditis), which is the most, frci|neiit and serious lesion; (lM ('nthn'arditis 
(these two are especiallv fre<|m'nt in association with rhi'ninatisnC ; (9) ino- 
chaiiical disturhanet* ot the heart as a result of jircssiirc exerted h_v the eirusloir; 
this, however, is infnapient : ( 1) general constitutional disturbances, dejxMidiuf^ 
upon the t\pe of the infection, the perieardintn (dferine: a lari;c surface for ab¬ 
sorption; (o) an associated lesion or disc'ase. 

In the consideration of the sni-i:ical treatment of pericarditis certain general 
features in rouard to serous and purulent etfnsions should he revi<!wed sepa¬ 
rately. 

SeroQS Effusions. — It mnst he emphasi/.(>d that a serous etfusion is usually 
absorbed, that its presence rarely all'ects tin' action id’ the heart except when it 
is extremely lai'f;o in amount, tliat. the ini|iaired he.art action is due chiellv to 
associated myocarditis, that toxic symptoms dm- to serous etfnsions are not 
marked, and that any prolonya'd pericarditis may he associated with the forma¬ 
tion of extensive* intrapei’icardial adhesions which fn'ipietdiy jirodnce pc'rma- 
iient im])airment of the lieait action. 

Indications for Treatment. A .serous (dfiision should he remoNcd as soon 
as there is evidence that its pre.seia-e einhari'asse's tin' heart. Ihit in "'eiieral tho 
followini;’ rules should be followed: Small serous etfnsions should rci'ei\(‘ medi¬ 
cal treatim'iit; lar”(‘ serous (dlnsimis which persist alter a hriid’ trial of non- 
operative UK'asures should he I'cmoved. If the llniil rcacciminlales rapidly or 
in lar^c amount, it should h(^ 7-emo\ed. h'or the remmal of serous, sero¬ 
fibrinous, and hemorrhafiie, exudates, jiaracentesis is the operation most, fre¬ 
quently employed and is the om; usually to he recommended. The immediate 
result of the removal of serous elfusions is usually disap|ioiulinyr hes-ause tho 
eiubarrassment of the heart action as a rale is not due to the presetu'e of the 
fluid, but to an intrinsic myocardial iucom pet once. 

Suppurative Pericarditis.—This condition re|irescnts an absc,**88 correspond¬ 
ing to a part or the whole of the ])ericardial sac. The most fre<pient organisnis 
aro the streptococcus, staphylococcus, and j)neumoc(K-cns. 'I'lie exudate is usu¬ 
ally purulent froiiL the bef>inninir of the attack, although fKieasionally it de*- 
velops in tho course of a non-suppurativc pericanlitis. .As a rule purulent 
pericarditis is secondary in the course of a pyogeuii- infection, and under such 
conditions it freijiicntly constitutes a “terminal infection’’; in rare eastst sup 
purativc pericarditis is primary; in sotno cases the infection is introduced 
through a wound. 

Suppurative pericarditis is characterized by the local sifriis of pericarditis 
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with effusion and constitutional symptoms of- a septic character. The fact that 
the pericarditis is frequently a secondary lesion causes its presence to be over¬ 
looked in many cases. In children the symptoms of pericarditis are particularly 
apt to bo masked. On the other hand, in many cases where the lesion has been 
rccoffni/.cd and the pericardium drained, the operation has boon unsuccessful 
I)ecanso a coexisting purulent focus, especially empyema, has been overlooked. 
It follows that in septic processes it is necessary to watch for the development 
of pericarditis; moreover, the recognition of such a condition should not cause 
loss thoroughness in the search for other foci. 

Suppurative pericarditis demands immediate incision and drainage. The 
prognosis in purulent pericarditis is in general unfavorable, yet in suppurative 
processes which are confined to the pericardium early operation is quite often 
followed by recovery; on the other hand, where the pericardium is involved 
secondarily in the course of a general sepsis, recovery is infrequent. Neverthe¬ 
less, cases that appear hopeless are occasionally saved by operation. Accurate 
statistics on this subject are not available. 

Badiography of the Pericardium.—Radiography of the perieardinru is of con¬ 
siderable practical impoidance. The X-ray affords reliable information as to 
the extent and location of a distended pericardium; in consecpience, ])uncturo 
of tlio pericardium is essentially facilitated by X-ray examination. It has 
been claimed recently by Roemlield that the pericardium of normal indi¬ 
viduals can be shown by means of tolerontgenography, especially on the left 
side, very rarely on the right, as a semitransparent oblique strip passing inward 
and downward, lie asserts that pathological changes, especially cicatrices or 
adhesions, arc accentuated more distinctly than the normal pericardium. 

PERICAltniOCENTKSI.S : PaRACENTESIS PEKICARnir 

Indications.—Paracentesis (puncture or aspiration) of the pericardium is 
employed in accumulations of serum, blood, pus, or air within the ])ericai’dial 
sac. Its uses may be summarized as follows (Kiittucr, 11)12): 

1. As a diagnostic adjuvant, in the form of an exploratory p\incture, in 
order to obtain information as to the character of an exiulato. 

2. As a therapeutic measure iu serous or serofibrinous pericarditis, (a) 
for the relief of the heart when embarrassed by the pressure of the fluid, in 
cases where the rapid increase of such an exudate acutely threatens the heart 
action; (b) for tbo removal of large accumulations which resist other thera¬ 
peutic measures. 

3. As an emergency procedure in compression of the heart by hemorrhage 
(heart tamponade), when incision of the pericardium must be postponed. 

Faraoentesia va. Pericardiotomy.—I’araccntesis, as compared with pericardi¬ 
otomy, presents 2 striking disadvantages: (1) It exposes to the danger of acci¬ 
dental injury to the heart, coronary artery or vein, pleura, lung, and internal 
mammary artery. (2) The evacuation of the exudate is imperfect. 
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The choice between paracentesis and jierieardiottnny as. therapeutic ineas* 
iires is sometiiues difficult. In suppunitivc processes there cnii Iw no uncertainty 
since these always demand pericardiotomy. In non-suppurativc processes most 
surgeons follow a conservative policy and ciii|iloy paracontcsis, biit some, no¬ 
tably von Waelzol and Urentano, rcconinicnd tlio radical pnavdiiro of pori- 
cardiotoinj’’ even in serous and scrolioniorrliagic cxndatt's in view of tlio 
dangers of puncture and the efficient drainago obtained by pericardiotomy. 
But, pericardiotomy with drainage ('xposes to the danger of infection 
along the drainage tract, and this is more to bo feared tlinn a serious 
accidental injury as a result of puncture. Therefore, ])aracentesis is to bo 
recommended in non-suppurativc eflFusions in pn*ference to perijairdiotomy. 
Occasionally, non-suppurativo processes may be subji'ctt'd to pericardiotomy 
when repeated and ra])id reaccnmulation of the fluid occurs, or when the cxinlato 
is so thick that it prevents satisfactory aspiration, as in a s('rollbrinons olTusion. 

Site of Fnneture.—Opinions differ widely as to the i)oint of (‘lection in para¬ 
centesis of the pericardium. The favorite sites for puncture fall into 2 
groups: those which are planned to avoid tlm j)leura and those which disregard 
the ph'ura but arc planned to avoid the heart, ruder normal conditions the 
pleura is most reliably avoided in the region of the si.sth and seventh cartilages 
of the loft side close to the sternnui. Hut, since tJie position of the anterior (idgo 
of the pleura is somewhat variahle, the rules laid down for extrapleural 
puncture .sometimes prove fallaeiou.s. On the otlu'r hainl, cardiac injury is host 
avoided by puncture at a point situated somewhal. int(;nial to the lower part of 
the left limit of pericardial duliiess. ('ursehinann advocates this site in prefer¬ 
ence to one in the immediate vicinity of thi' cardiac margin or apex (1 tieulafoy), 
because the effusion is very fretpiently associated with an enlarged luMirt, in 
which case the heart may extend beyond tins apparemt position of the aperx. Tho 
disadvantage of the outer site is that the jdeural cavity may lai entered, a feature 
which is especially disailvantageous in tin; presence of suppurativi^ ))(*ricarditi8, 
•but penetration of the pleural cavity is not a necessary complication, lavauso tho 
pleural (xlges are separateil by tho distended pericardium and not infre^]nmitly 
the pleural layers are agglutinated to a considerable degrt^e by adhesions, caus¬ 
ing obliteration of the anterior part of the pleural sac. 

■ Tho following sites arc the most suitahlo for paracentesis of tho pericardium: 

(1) A point slightly internal to the left limit of dullness, in tho fifth or . 
sixth intercostal space. 

(2) A point in the angle formed by the base of the xyphoid process and tho 
seventh left cartilage at its insertion, d he choice between those 2 sites must de¬ 
pend upon individual indications. In small serous accumulations, which de¬ 
mand puncture only in rare cases, the costoxyphoid angle should be the choice. 
In large non-suppurativo effusions the outer site should l)e selected. If a puni- 
lent pericarditis is suspected, the operator must bear in mind that the inner site 
involves greater danger of injury to the heart, while the outer involves tho dan¬ 
ger of injury to the pleura with the possibility of inf(x;tion of the pleural cavity. 
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Rut in the presence of a farffc effusion risk in either position is slight, and is 
prohiihly less if the puncture is niado at the outer site, near the left border of 
dullness, than in the costoxy[)hoid angle. 

Of the numerous other sites that have been advocated the following may bo_ 
mentioned: 

(1} Left side close to the sternum in the fifth or sixth space. 

(2) Fifth left sj)ace about G cm. from the margin of the sternum. The 
fourth space has al.so been rceomrnemlcd. 

(.'{) Median line immediately below the tip of the xyphold. 

(4) Through the posterior thoracic wall. Curschmaun suggests thi.s 
method of intervention in those cases where the lower left pulmonary lobe is 
comprcs.scd by the distended pcrcardium. 

(5) The right side close to the sternum in the sixth or fifth space. The 
sixth right intercostal space is strongly reconimcndcd by Gras (IHIO) as the 
mo.st reliable site for paracentesis in moderate and extensive effusions. His 
choice is based upon experimentation on the cadaver with pericardial injec¬ 
tions. 'I’lie utHsIlo is inserted (dose; to the sternum and directed toward the left 
axilla. lie assewts that the pleura is almost certain to escape injni'y, while the 
pericardium is opened where there is a copious ell'usion and at the level of the 
lower cardiac margin. When the sixth right intercostal space is not available, 
Gras advises that the fifth space be used. Although perforation of the pleura 
is ])ossil)le, he asserts that it is not a common accident. 

Technic of Paracentesis Pericardii.— I’araceiitesis should be performed un¬ 
der strict ase[)tic, precautions. The puncture is nsiiallv made; with the patient 
in the senlireeumbent position. An aspirating nec'dle or capillarv trocar is 
used. It is advisable to make a small incision through tin; skin under local 
ane.sthesia, to ensure smooth introduction of the needle or trocar, and to guide 
the needle cautiously inward, tlu' operator’s baud or fingers resting upon the 
thoracic wall. The patient is instructed to e.xhale so that the pulmonary mar¬ 
gins may become retracted, and the needle or trocar is slowly pushed inward,* 
the direction being modified according to the site ed’ puncture. When the outer 
margin of diilness is selected for the puncture, the niH'dlc is directed inward 
and somewhat downward. When the puncture is made at the sternal border, 
the needle or trocar is directed a trille upward. A resistance is'felt when the 
pericardial wall is encountered, and the progress of the needle must he stopped 
ad soon ns that resistanci' cea.scs. When the point of the instrument has pene¬ 
trated iijto the ])ericnrdial sac, it should he lowered or, if a trocar has been used, 
the cannula should be withdrawn. If the point impinges upon the heart, the 
movements of that organ will be imparted to the instrument. 

Although the technic of paracentesis is simple, puncture has often proved 
nnsnecessful. dry tap may re.snlt from the needle becoming blocko<f with 
fibrin or with tissue that has bwn penetrated during its introduction. The pos¬ 
sibilities of injury to the heart, internal mammary artery, pleura and lung have 
been discussed. Rut it must he emphasized that serious accidents have occurred 
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*80 infrequently that there should bo no hesitunoy in pcrforiuiiifj perieardio- 
centesia when the operation ia positively iiidieatiMl. 

If a suppurative pericarditis is siisjun-ted, diiijrnostic juincturi's should not 
bo made repeatedly; when several attempts j)rove iiiisiiceessful, juiiicturo should 
be abandone<l in favor of pericardiotoiiiv. 

In a iherapeuitc punrlurr of the j)erieardimii asjtiration of the fluid must 
bo very gradual in order to allow the heart to accommodati* itself to the (iliange*! 
relations. A larger eaiinula is rtspiired thiui in an exi>loratory i)nnetur('. Evao- 
uation is beat aeconiplished with tlu' tnuair coimeeted tc* an aspirator, such as 
the Potaiu or Dieulafov. Sjieeial care must he exercised as the fluid diiiiinishos 
to g\iard against aspirating the luairt itsedf. A thiekein'd serotihriiious exudato 
ia very iuipcrfcctly cin])tied by this methoil. 

l*i.ifie,\ udioi'omv 

Indications.—J’erieardiotoinVj or incision of the pericardium, is imlieatml 
for the evacuation of a puruhmt exudate; for the removal of a lorcdgn hialy and 
for exploration in doubtful cases (d' heart injury. Of ne«‘essit\, the pericardi\uii 
must be opemed in any ojieration which exjioses the heart or first portion of tho 
great vessels, as in eardiorrha])hy or 'rrendclcnhur^i's opcratioti tor pulmonary 
embolus, but under such conditions th(“ incision of tin* |)ericardium is merely an 
ineident of tlu! operation, whereas in "pericardiototti\as flic term is used in 
this chapter, the objwt of the operation is attained by o|)ening the pericardium. 

Methods.—d'he methods of j)ericardiotomy ma\ he divided for conveni<!ne -0 
into if groups: 

1. J’rocedures which reach tin; j)cricardium through the thoracic wall. 

2. Procedures which enter from below the costal arch, th(' epigastric route. 

The first method of procedure imdiides: 

Rc.scetion of the sixth cartilage, as recomnumdeil by Kochei, Axhansem and 
Pels-Leusden. 

Kesection of the fifth cartilage, (lussenhaner ami Ollier. 

Resection of fifth and sixth cartilages, Drdmorc! and .Migrmn. 

The second method of j)rocednr(* has Ix'rm aeeordcsl the pri'fereiiee by l.arrey, 
^lintz, L. liehn and Allingham. d he a]>proaeh is in part or entirely from 1)0- 
low the costal arch and is both extra|d«!ural and extra peritoneal. 

Fericardiotoiny for the Evacuation of a Purulent Exudate. In the treat¬ 
ment of suppurative j)ericarditis the method of pericardiotomy to bo (dlicient 
must provide for satisfactory drainage, and be suiliciently simple to be rapidly 
performed, under local anesthesia, it necessary. Adc<piatc drainage is the es¬ 
sential feature, and upon this must depend to a large extent the choice! of 
method. In the interest of good drainage it is importiint, first, to oj)en tho 
pericardium at its lowest point ami, second, to j)rovide such an o|»eiiing ns will 
ensure ready egress for accumulations in lioth the right and left spac<!8 of the 
pericardial sac. Local anesthesia is frequently imperative bwause tins heart is 
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apt to bo diluted and insufficient as a result of endocarditis and myocarditis. It 
is noccssury that the work bo done with the least possible associated injury. It 
is not sufficient to avoid wounding tho heart; if possible, the heart should not 
be touched. Kurtlicr, thorough anesthetization of tho pericardium is advisable 
on the basis of significant experimental work, which we will brietly summarize. 

.Serious disturbances of the heart action have been noted rcpeate<lly to result 
from irritation of the pei’icardium. lleitler’s observations on dogs showed that 
irregularity of the heart follows mechanical or electrical .stimulation of the 
pei icairdium. D’Agata (1!M‘2) in animal experiments found that a sudden drop 
in tlu! hlood-pressiire o(!eurred as a result of grasping and incising the peri¬ 
cardium. d’hese phenomena arc presumably refleA in character; they help to 
explain aTialogous clinical observations. Thus, llarrigan reported temporary 
arrest of the heart upon incision of the pericardium in a case of suppurative 
pericarditis. 

llcitler and D’Agata found in their experiments that preliminary cocainiza- 
tion of tho parietal layer of the pericardium prevented the occurrence of irregu¬ 
larity of tlu! lu'art and tho lowering of tho blood-pressure. Tfcitler recoin- 
inemhal that hed’ore an iiuasion is made in tho pericardium, it sliould be anes- 
thetizefl by means of a 10 per cent, solution of cocain applied to its surface. 
Presuniahly uovocaiiii by injc'<‘tion could Ijo substituted to advantage in man. 

d’he 2 methods most appropriate for ilrainagc in suppurative pericarditis 
will h(! desci'ihed in detail. 

1 . Ikcsection of the sixth (postal cartilage (Kocher). 

2. Uesection of the sc'venth, or sixth and .seventh costal cartilages (Rehn). 

ICI'IHI'XITION OK Sl.XTll CAltTlLiAGK. —'riiis method affords adequate drain¬ 
age; at a dep(;mlent ])art of the sac, is simple and quick of execution, may be per- 
fornu’d readily under local anesthesia, and tho ox])o.sure may be extended easily 
in any direction. It apjicars to me tho best method for general use. 

With the j)atient in a scmirccumbent position, an incision is made in tho 
course of the sixth cartilage and rib, passing from the midline oblicpiely out¬ 
ward. d'ho })('richondrium is inciseil in the direction of the wound and sep¬ 
arated. 'I'lii; cartilage is then severed close to the sternum and lifted, tho 
perichondrium being .scj)arated from its posterior surface. The cartilage is 
broken at its junction with the rib and removed. The internal mammary 
artery should be divided b(>twcon ligatures when exposed. The triangularis 
sterni is then split. An effort should bo made to identify the anterior edge 
of the underlying pleura, which should be pushed outward. The pericardium 
is thus exposed. It should be grasped and lifted with two pairs of toothed for¬ 
ceps and incised. (The importance of anesthetizing the pericardium has 
been emphasized above.) The |K'rieardial incisimi is extended with blunt- 
pointed .scissors. The ])us should be allowed to c.scapo slowly. A finger is 
then introduced to break up adbesions and to evacuate walhxl-off accumula¬ 
tions of pus. Should the access be too small to allow .separation of adhesions or 
for adequate drainage, the opening may be enlarged in an appropriate direction 
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l)v rcsoction of part of the storiiuni, oxeisioii of part of the sixth rih, <»r removal 
of the fifth or the seventh costal earfilaiic!^ lu'sidiial lluiil slioiihl he removed 
by aspiration, as in abdominal operations, and sponuine' or wipiii:; of the serous 
surfaces should be rediu’ed to a minimum, ( lots ot fibrin should 1><‘ extraeti'd 
with forceps. Irrifration witli sterile salt solution has been n.^(>l for the re¬ 
moval of clots of fibrin, but is not to be recommended. TIk' iiso of anti.si'ptic 
fluids is contra-indicated. In idosin^ tin* wound it is advisabh*, ('spixfiallv if 
the pericardium is considerably sejiarated Ironi llii‘ sternum, to suture it to tin* 
skin. This not only facilitates 
draimifte but “diminishes the risk 
of contamination of the anterior 
mediastinmn” (Eliot). 

Drainage is favored by the 
movements of the heart which, in 
the ahsenco of adhesions, tend to 
force out any aecnninlated jnis 
( Eliot). The kind of drain whieb 
should be used is a detail which 
demands soiik' disenssion. 'rin* 
choice li('S between a rubber tube 
and soft drain. 'I’nbes alford the 
most satisfactory drainage ii n d 
may be sutured to the .soft parts 
so that they are not readily dis¬ 
placed. lJut if the tube should I'"- <>.—PKIlll-AltDlUToMV ok Uku.N (.iflrr KlltlliirJ. 

come into contact with the heart 

if is likely to interfere' with the cardiac action, as (M'cnrred in a I'asi' o|)erated 
upon by Riedel. Rehn recoimnendh i' rnhher lubes, 1 jia'^sino to the richf si^le 
and 1 to the left to drain both pockets. I'diot, Ru'del and others favor soft 
drains. A general rule cannot he made; the mode id’ drainage must be sneli 
as to fit the indiviilnal case. 

I'he sitting position should he e'liforced in the after-treatment as most, favora¬ 
ble for drainage. 'I'he wound heals, as a rule, without a persistent sinus and 
“after healing is complete, insntlicieiit or irregular In'art action is lh<« marked 
exception, neither is there any indication of carditic, disfilacenient” (Eliot). 

RESECTION OF THE SEVENTH, OR SI.XTH AND HID ENTH COSTAE CAK- 
TILAOES. —A curved incision of ahoiit fi cm. is made along the lower margin of 
the seventh left cartilage to the base of the ensiform [irocess, across which the 
incision i.s continued transversely. I'he incision is deepened and the seventh 
costal cartilage divided. I'he int('r>'al niammary artery is presr'rved. Detach¬ 
ing the soft jiarts. the finger is passetl under the sternmn. between the lower 
portions of the triangularis sterni mn.s<-le and the sternal itortioiis of the dia¬ 
phragm. A useful guide is afforded by the inferior sternopericardial ligament. 
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A piece of the sternum and the seventh costal cartilage are removed, followed 
by resection of the sixth costal cartilage, if necessary. The pericardium is read¬ 
ily reached without opening the plcTira. The more distended the pericardium, 
the easier the operation. (Description after Kiittner.) 

BesultB.—Tlie reanlts of pericardiotomy are necessarily modified by the 
gravity of the fundamental disease, but striking cures have followed operation in 
apparently hopeless cases of severe Infection. The operation is, therefore, jus¬ 
tifiable as an emergency procedure, even in desperate cases. The percentage of 
recoveries, as calculated from reported cases by Venus (1008), amounts to 5.^> 
per cent. Of .M cases of pericairdiotomy for suppurative pericarditis, collected 
by J’orter (1!)00), 20 recovered and dl died, a mortality of GO..’) per cent. 

I'LinKKCuj.ous Puaif'AuniTis 

Tuberculous pericarditis is usually associated with other tuberculous lesions, 
especially iu the lungs, phmra or mediastinal lymph-nodes. There is, as a rule, 
considerable thickening of both layers of the pericardium. In early stages tu- 
herel(!s are foiiml beneath the surface, fresh e.xudate of fibrin on the surface, but 
little or no fluid iu the sac. hater there may develop an extensive serofibrinous, 
hemorrhagic; or purulent exudate. 

'I'lie tiduTculous nature of the process is .suggested by evidence of tubercu¬ 
losis elsewhere, by bloody fluid on paracentesis, and by appropriate tests of the 
fluid aspirated. 

Operative Procedures.—'J'he opc'rativc procedures which may be considered 
arc: 1. Aspiration; 2. pericardiotomy with drainage; .‘5. pericardiotomy, evac¬ 
uation of th(' exudate and suture of the wound without drainage, 'hhc choice 
must dc'pend upon the character and extent of the exudate, severity of the symp¬ 
toms and condition of the patient. Moreover, it must he; borne in mind that 
drainage will haul to mixed infection, which is to be avoided, if possible, as in 
tuhercnlous ])roi-esses elsewheix'. As a rule, purulent exudates are treated by 
pericardiotomy ami drainage, other exudates by paracentesis, or, if this is un¬ 
successful, by reason of incomplete evacuation or rapid recurrence, by peri¬ 
cardiotomy followeil by evacuation of the exudate and closure of the wound 
without drainage, as in tuberculous peritonitis. 

As an example of tuberculosis of the pericardium treated by incision and 
drainage, a ca.se reported bv Gibson may be cited. The patient was a male 
negro, aged 2G. For 2 months he had suffered from cough with slight expec¬ 
toration ; 8uhse(]ueutlv dyspnea developed, .so marked in character that he could 
not lie down. The heart percussed iVj in. to the right of the sternum and 6 
in. to the left; the sounds were of poor quality and indistinct. The pericardium 
was aspirated and 18 ounces of opaque, yellowi.sh fluid obtained. Improvement 
in the patient’s condition was not marked and pericardiotomy was performed. 
The greatly distended pericardium was opened and the pus evacuated. It was 
estimated that the sac contained ns much as 3 quarts. The pericardial edges 
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were sutured to the soft parts, and a rubber draiiuifre tube was passed into each 
lateral cul-dc-sac. SiibsiMpient drainage was profuse. The i-esult, in respect to 
the pericardial lesion, was satisfactory. 

Pericardiotomy without Drainage.—.1 acolt has rmnillv r(voiuineiub>t peri- 
cardiotoiuv without drainage in the treatment of tuberculous pericarditis, llo 
reports 2 favorable e.xperienees in cases with serous exudate. A llap with ex¬ 
ternal base is eniplovcd. 'I'be cartilagt's of tlie tifth and sixth ribs are r«>s(xited 
in their entire extent, the triangnlai-is ^teriii imiscle detached, the inti'rnal inaiii- 
inary vessels drawn aside and the |a‘ricardiiini expo.sed. .lacob rexanmnends 
removal of the costal cartilages in order to atVord a safeguard against, disturb¬ 
ances due to subsequent pericardial adliesioiis. 'I'bis is practically a prophy¬ 
lactic eardiolysis. After the ('xiidate has been evacuated, the wound in the 
pericardium is not sutnr<‘d, thus ja'rmitting drainage into the snrronmiing tis¬ 
sue. The remainder of the wound is carefully clo.sed with sutures. 

ADHERENT PERICARDIUM 

.\.s a n'snlt of pericarditis, tlu' |K‘ricardial sac may become obliterateil to a 
variable degree by tin; welding together of its 2 layers through more or less 
solid adhesions. Moix'over, as a result of me<liastinitis or pleurisy, linn ad¬ 
hesions may be fornu'd In'twecm tin* ])ericardium and adjacent, structures. 
In conse(|uenc(' of such adhesions tln^ heart action is rcstricteil. I’nder tln^se 
conditions the neighboring structures, but (‘specially the thoracic wall, oppo.se 
each cardiac contraction and the heart is retpiired to do uiiicli extra work in 
overeomiug this resistance. The condition is ebaracteri/.ed clinically by a 
more or I(‘ss marked systolic retraction oi the chest wall overlying tin; lu'art, 
with a proportionate diastolic resiliency. 

Proph i/l(i.ris.-- various procedures have Ix'cn suggested to limit the 

production of adliesicms, no ellieient, method has been demonstrated. Uelin 
found in animal experiments that the introduction ol ioilijiin into th(( peri¬ 
cardium served to prevent or lessen the formation of iut rapericardial adhesions. 
Alexander suggested for the .same, pur))o.se insnlllation of atmospheric air or 
nitrogen gas, after the Iluid has been (ivacnated by y)uncture. eiickhaeli likc!- 
wise advocated the introduction of air to shorten the course; of exudative p(;ri- 
carditis. None of these procedures can lx; recommemh-d. 

Cardiolysis (Pericardiolysis; Pericardial Thoraco^sis).- ('ardiolysifl or exte'ii- 
sive rc.section of costal segments was devised by liraner for tin; juirpose oi re¬ 
moving the ribs which imprison the heart and interfere with the cardiac Hvstoh;. 
The rigid bony wall of tlie thorax is thus replaced by a soft, elastic covi'ring 
which is easily moved by the heart and part of the cardiai; power which previ¬ 
ously had been wasted in overcoming the resistance of the thoracic; wall is con- 
Bcrved. The removal of the bonv framework of the chest also permits tin; heart 
to drop back into the thorax, thus relaxing the lateral or poateriejr adhesions 
which may be present. 
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TECItNlC OF CABDIOLY8I8—BBAUER’S OPERATION, —The operation can be 
performed rapidly even under local anesthesia, but general anesthesia is to be 
preferred. , A flap is formed on the left side over the fourth, fifth and sixth ribs, 
the base of the flap lying in the axillary line and the free edge at the sternal 
margin. The soft parts, including skin and muscle, are turned back, followed 
by subperiosteal removal of the exposed portions of the fourth, fifth and sixth 

ribs and their costal 
cartilages, the lateral 
boundary of each re¬ 
sected segment lying 
slightly outside the 
nipple line, while the 
mesial boundary is 
close to the sternum. 
The sternum itself is 
left intact. The peri¬ 
osteum, which has 
been detached by the 
incision along the mid¬ 
dle of the rib, is 
ablated after removal 
of the ribs, in so far as 
this can be done with¬ 
out endangering the 
pleura. Removal of 
the whole periosteum 
was formerly consid- 
Fio. 7.—iikaukh's pAnnioLysis (iiftrr Kaunor). ered imperative to pre¬ 

vent new fonnation of 

bone; while advantageous, it is not easy, for the posterior costal periosteum is 
so closely connc(^ted Avitli the pleura as to iiivolv'c the risk of a pleural injury. 
Moreover, as Koenig emphasizes, there is relatively little tendency to new 
formation of bone in these cases. After careful hemostasis, a drain is inserted 
through an opening at the base of the flap, and the wound is closed with sutures. 
Tho drain may be Tcmoved at the end of 24 hours (description after Kiittner). 

RESULTS. —Delagenicre Jias analysed 38 reported cases of cardiolysis. One 

patient died soon after the operation, G were not improved, and in 31 the re¬ 

sults were good. Iii some of tho published cases improvement was extremely 
marked. Thus, Iviittner reports that 2 bedridden patients were restored to 
their full working capacity. Kolb points out that the operation cannot lead to 
an ab-solutc cure; that the myocarditis persists and is of the greatest importance 
in tho ultimate result. Kolb endorses the view of Venus, that Rrnuer’s cardi¬ 
olysis is a life-saving operation, which is de.stined to play a prominent part in . 
the treatment of chronic adhesive metliastinopericarditis. 
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Delormo considers that Brnucr’s cardioivsis is bcuciicial only in cases pre¬ 
senting adhesions between the pericardinm and the anterior thoracic wall. In 
the absence of such adhesions and the presence of adhesions between the 2 
pericardial layers, fliat is, eardioperieardial adhesions, ho rei'oniinends oxe.ision 
of a portion of the anterior wall of the pericardinm. 

I)elag6niire’8 Operation.-—nelafienierc advoi-ates a nmn' extensive operation 
than Braner so as to liberate the' entire antc'vior portion of the pt'rieardinin. He 
recommends his operation espei’ially for those eiises in which valvular lesitms 
arc present. 

TECHNIC. —A large flap is cut with a lett vertical hinge. 'I'lie incision 
begins at the lower border of the ehondrosteriial artienlation of the first left rib 
and passes oblitjnely across the stermini to tin* npp(>r border of the six-’oiid right 
ehondrosternal artienlafion; it then jiasses downward along the right margin 
of the sternnm, deserihing a curve with concavity inward, and terminates 2 cm. 
from the right margin of the sternnm at a point on a level with the ha.se of the 
xyphoid process. Tin; incision is then carried hori/.ontally to the left, ]>assing 
across the ba.se of the xy])hoid process, sto])])ing (i to S cm. from tin? h'ft sternal 
margin. The .soft parts are detached as a flap, which is raised and tnrm'd to 
tho left, thus cx])osing tin; entire portitm of the bony framework of the thoracic 
wall which is destimal for nanoval. l{eseetion of the stermsdiondroeostal 
framework is made, at first following the lim* at tlu' lower entainsins incision, 
then the lino on the left side, then tin' np])er line, and finally the right lateral 
lino. The subjacent jiarts are eanfionsly detacdied, giiarding against injury to 
tho internal mammary arter\’. 'Plie skin fla|) is repla<-ed ami sntnred without 
drainage. 'I'lio violently throbbing heart under the flaj) neeessitati’s a rather 
resistant dressing so as to support the organ and allow it to adapt it.self to its 
altered conditions. Delageniere performcfl this op(>ration n|ion a woman 28 
years of age with a satisfactory ontetime. 


WOUNDS OF THE PERIOABDIUM 

Wounds of the pericardium are nsnally, although not invariably, compli¬ 
cated by wounds of other impfirtant .strnetnrcs. (foni])lieations consist chiefly 
of injury to the heart, coronary artery, pleura, lung, the large* vessels of tho 
thorax and diaphragm. 

Isolated injury of the pcrieanlinm has been observed most often in cases 
of oblique perforation in the lower half of the sac. Kiseher collected .51 caSes 
of isolated injury to the pericardinm through stab, incised or gunshot wounds, 
or as the result of indirect violence (Tillman). According to the statistics 
of Loison (1899), the proportion of pericardial wounds, without heart wounds, 
amounts to Ofi per cent, in pin or needle wounds; 11.1 per cent, in stab 
wounds; 12.2 percent, in gunshot wounds. The diagnosis of pericardial injury 
is positive when tho presence of blood or air in the sac (lierno- or pnonmoperi- 
cardium) can be dcmonatrate<l. f'linically a wound of the pericardium cannot 
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bo differentiated from one involving the heart. The outcome of these cases dc 
ponds largely upon the associated injuries and subsc(iuent complications. The 
operative treatment is discussed under wounds of the heart. 

Illustrative Cases. —An illustrative case was reported by Lejars (1009). The 
patient, a woman, stabbed herself in the cardiac region with a dagger, and was ad- 
mitUsl to the hr)spital several hours after the injury with the symptoms of intra- 
thoraeic hemorrhage. The wound was in the second left intercostal space. The thorax 
was opened and a large amount of blood eseapeil from the left pleural cavity. A 
wound in the middle lobe of the lung was closed and the hemorrhage stopped. A hole 
2 cm. i)i size was then discovered in the pericardium from which blood exuded. The 
operator incisi'd llu' pericardium and evacuated the blood. 'J'lie h<'art was found to be 
intact. The pericardium .and pleura were sutured with catgut, and the wound in the 
thorax was closed without drainage. Healing by first intention followed, and the 
patient made a i>erfect recovery. 

A cured <'ase of stab wound of the jiericardium and the right pleura was recently 
reiH)rted by Fowelin. 'J’he wound, which had been inflicted by the patient with a shoe¬ 
maker’s knife in an attempt at suicide, lay transversely iji the uppermost portion of the 
epigastric angle aial measunsi about 4 cm. 'rreatnieiit consisted in resection of a por¬ 
tion of the sternum and the cartilages of the fifth, sixth and seventh riba, followed 
by accurate suture of the pleura and the pericardium. 


FOBEION BODIES IN THE PEBICABDIUM 

’I’lio prc.sciice of a foreign Ixnly in the poriearditun is a very connnon com- 
])lifation of iwricardial wounds (1: f>, according to Salomoni), and even more 
fre(pient in association with wounds of the heart. Ilnllets, needles, pins, and 
fragments of weapons are the foreign bodies nsnally found. Z(>sas’ eom])ilation 
of eases of foreign bodies in the Jinman heart (1910) contains 1!) ohsca-vations 
coneerning tho pericardium. 

In the case f)f a small laxly such as a bullet there is the possibility of it be¬ 
coming encysted in the pericardial sac, sometimes without interfering with the 
general health of the i)atient. But coincidently with the entrance of a foreign 
body infection is frecpiently introduced with resulting suppurative pericarditis. 
Rlnstic pericarditis is a very common secjncl to ja-ricardial wounds, but com¬ 
plete adhesions rarely follow. The treatment of foreign bodies in the peri¬ 
cardium is the same as that of foreign bodies in the heart, under which it will 
be discussed. 

Illastrative Cases —Tn Roverini’s case n needle which had been swallowed was 
found in the perieanlium after the patient’s death two days later; the right ventricle, 
two branches of the right coronary artery and two veins were wounded. 

Tn a ease quoted by Biiist the gold plate of an artificial denture with 2 teeth 
had been swnlloweil. and after the patient’s death, on the fifth day, the pericardium was 
found to he distended with pus; the teeth were imhetldcd in the esophagus and had 
ulceratini through into the pericardium. 

In a ease reix)rted by Schwarzwald, a man. 4.3 years of age, diet! suddenly and 
tho cause of death was found to be heniopericardium. The intrapericardiul hemor- 
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rhage caine from 2 small gaps in the puliiiuiniry iirtory and 2 slits in tlio pcrionrdiuiu. 
The wounds wore oxplaiiuxl by the pn-soiu-i- of M'vorul stiH‘1 nmllos, whioli ai)parcntly 
had entered the hotly through the skin nl distiint iHimts. 

In a ease which was presentiHl before the Madrid McHlieo-Surgiciil Stwiety by 
Rodriguez y Rodriguez, the foreign body in tlie |>erieardiuin was a pieee of glass, 
4 cm. long and 1 cm. wide. Its cxiraetion was hdloweil by suture of the perieanliuiu 
and recovery. 

In a ease reixirteil by Fink a bullet bail penetratc'd the tlioraeie wall and jiieretMl 
the left ventricle; it was found lying fr«e in the ]>erieardiuin. The patient tliisl tin* 
day after the. neeident. 

In tiallard’s ease, iiuotetl by Zesas, a lus'dle had ent<'ri‘il llie thorax. It was found 
projecting about 12 millinieters into the peneariluiiii and had wounded the left ven¬ 
tricle. The patient died one month later from t'ollapse 

EXPEBIMENTAI. PEBICABDIECTOMY 

Animal cxpcriniciits were reeentlv jterfonnetl by Mazzom* (1!M2) for the 
purpose of dcnutiistnitinfi wlietlier life is jios.sihle after total or partial peri- 
card icctoniy, siieli as may he re(|uired in the extirpation ol malignant tumors ot 
tlio thoracic wall. Tlic exjteriments were 7 in mimher. 'I'lie animals survivetl 
extensive as well as jtartial removal of the ])erieardinm. l‘arlaveecliio, in 
dogs, and .\mcrio, in rahhits, also demonstrated that extensivt* and apjtroxi- 
mately total o.\tir])ations of the jterieardinm are emisistent with life, hnl lonnd 
thiit the o])eration was invariahly followed hy Iiypertrojihy ol the left \’entrich! 
and general emaciation. It is a iiote\vorth\ fact that the extensi\(‘ extii'pations, 
with removal of the entire! anterior and left jierieardial wall, are more naidily 
tolerated than j)artial excisions, which leave* tronhiesoim* adhesions hetwis'ii the 
pericardium and the heart. .After exten.si\e extirpations, the pericardial cav- 
it_y*is converted into an a])pcndage of the left picnral cavity. 

('oncerning the therajjentic a]>plicahilit_\ of extirpation of the |)cricardinm, 
Parlaveeehio helieves, on the basis of his successful ex])erimcnts upon dogs, that 
this pro(,“cdnre niav enter into consiilcration in tumors ol the thorax as well as 
in certain eases of chroiiic suppurative* p(*ricarditis. 'I he literatur<! (*ontain.s ii 
scries of observations on cong(*nital ilcf(*cts of the ])eri(*ardinni which illustrate! 
the compatibility of life with tin; ah*'cnce of this .strnctnr(*. 

In regard to the technic, of jK*ricardii‘<*tomy in the human snhj(!ct, \fazzono 
states that the exposure of the cardiac ri*gion slnmld he* fri*<! and no attempt 
should be made to avoid opening tin* Icit ])l(!nral cavity. It. is probably li<*t- 
ter to sacrifice the left phrenic, ncr’vc! than to detach it from the ])(*ri(*ardiuni 
or to attempt the preservation of the v(!rtieal strip of pericardium in relation 
with which tho nerve lies. 

The covering of largo defects in tlm pericardiuin by numtis of flaps tak<*n 
from the fascia lata was recently suggested by llcnstdieii on the basis of ariitmd 
experiments. 
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OPERATIONS UPON THE HEART 

WOUNDS OF THE HEAET 

Wounds of tho heart aro caused most frequently by stab wounds and gun¬ 
shot wouiuls. The heart wall may be injured in pari or the whole of its thick¬ 
ness. Associated lesions aro frequently present, especially wounds of the 
pleura, lung, coronary artery and internal mammary artery; less often tho 
diaphragm, peritoneal cavity, abdominal viscera and mediastinal structures arc 
involved. Tho pcricanlium is almost of necessity opcncil, though in rare cases 
it is said to have boon pushed inward but not penetrated by the weapon causing 
tho wound of the heart. 

Hemorrhage from a heart wound is almost always free, but varies with the 
size and obliquity of tho wound, the degree of penetration, and the part of the 
heart injured; thus, a wound of the thick walled left ventricle bleeds relatively 
less than one of tho right ventricle or auricles. The blood may accumulate in 
and distend the pericardial sac (hcmopcricardium) or it may enter the pleural 
cavity if the pericardial wound is such as to afford free communication be¬ 
tween tho 2 cavities. When the blood accumulates within the pericardial sac, in- 
trapcri(airdial tension occurs and as a result the heart action bccomc's impeded. 
I'his is known as heart tamponade. Tho degree of tho cardiac disturbance is 
dependent upon the amount and rapidity of the hemorrhage. The intraperi- 
cardial tension affects primarily the thin-walled anriclcs and unresisting veins, 
with tho result that the flow of blood is retnr<lcd; .secondarily it influences the 
ventricular contractions, which aro impeded and ultimately arrested. 

The symptoms of a wound of the heart are dependent upon shock, henwr- 
rhago and nssocinted lesions. Shoek is usnally marked. TTomorrhage may 
cause: 1. rremothorax, with symptoms of internal hemorrhage and signs of 

fluid iu tho pleural cavity, 

2 . ITomopcricardium, with tho objective signs of dilatation of the perh 
cardial sac and more or less marked symptoms of heart tamponade, which is 
evidenced by dyspnea, cyanosis, small, weak and irregular, or even imperceptible 
pidso, fiulargcmont of the cardiac dulness and distant feeble heart, sounds. 

Indications for Operative Interference in Heart Wounds.* —The rationality 
of inuuediato surgical treatment for wounds of the heart has been thoroughly 
established by 15 years of relatively good and constantly improving results. 
Even in suspected wounds of the hearf, when the diagnosis is probable but not 
positive, exploratory operation is an approvcnl procedure, as has been empha- 
sirxid by E. IIcsso, Footlerl, and others, for the following reasons; First, there 
is no typical clinical picture whereby a wounded heart can always be diagnosed, 

‘Through the courtesy of the publishers of the .tnnats of Surgery much of tho discus¬ 
sion of tho teehnie of heart suture is reproduced from an article by the writer which ap¬ 
peared iu that journal. 
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especiallyJn the first few hours nftor injurv. The classirnl syiidronio, “heart 
tamponade,” due to intraporicardiiil pressure, is luort* often absent than pres¬ 
ent (Borchnrdt) ; pliysieal sijrns in the eardiite nyiiui, sueli as aluiornial souiujs 
and increased dnlness, are fre<|uently iiienneiusive; tlie position and dinvtion 
of the surface wound are not always eonvincinfi: wliile the sufigestivo svuiptoma 
of internal hemorrhage, hemothorax or henu>|ineiiiiiothorax inav originate en¬ 
tirely in thoracic lesions other than a liearl injury. Kvidence of the uncertainty 
of the diagnosis is gained hy an analysis of "Jl (‘ases wlii«‘li were the basis of PI. 
Hesse's report; heart tamponade was absent, in l.i; in only II of the 21 cases 
was the diagnosis certain, when'aa in 4 it was |>rohahl(‘ and in (i doubtful on 
account of the absence (»f all reliuhh? signs. Scroiid. it has las'ii shown by sta¬ 
tistics that the prognosis, by reason of hemorrhage and slnx-k. heei>mes pro¬ 
gressively worse as the interval between the trauma and the operation length¬ 
ens. Therefore, although delay in .some eases will render the diagnosis e(*rtain, 
postponement of o|)eration until dangerous .sym|>tonis make their appearan<*e is 
not to ho recommended. 'I'liin], the imnu‘iliat(‘ I'esnlls (d' non-oper:itive treat¬ 
ment are very poor as compared with tho.se ohiained hy operation ( K. Hesse). 
Moreover, although some heart wounds heal without surgical intervention, there 
is always danger of secondary hi'inorrhage from an nnsntnred wound, and the 
spontaneously healed heart wound (even a non-|ierforating wound) leaves a 
weak scar which may rupture or heeomo the site of an aneurysm (Rehn). 
Loison, as early as 18!>t), collected 1» such cases. 

SUMMARY OP INDICATIONS.- - 'riie diagnosis of heart wounds is frequently 
uncertain, especially soon after the injury; the prognosis hwonuis progressively 
poorer with delay; the imiiKKliate and late; results of operative treatment have 
been much better than the results of non-operative treatment Immediate ex¬ 
ploration is therefore indicated even when the diagnosis is in douht and a 
heart wound is probable hut not jxisitivc*. 

Technic of Operation.— PRKPAHATION. —f’areful j)reparation of the oper¬ 
ative field is essential, since many cases which have survived shock and hemor¬ 
rhage have died later as the result of infection. 'J'ho iodin method is the tjiost 
reliable and the quickest method of ])reparation. The ojterativc field, including 
the wound, is painted with 7 jwr cent, tincture of iodin, which is allowed to dry. 
Evelything necessary for the ojieration should he in readiness before it is lK?gnn. 
The ordinary dissecting and hone instruments, curved intestinal needles 
threaded with fine silk, appropriate nccillc holder, rib re tractors, sterile vaselin 
and an infusion apparatus arc the es.sentials. 

ANESTHESIA. —Experience iiulicates that anesthesia should consist in the 
sparing administration of a general anesthetic, preferably ether, when the pa¬ 
tient shows signs of sensibility. 

DIFFERENTIAL PRESSURE. ^—The indications for differential pressure are 
so striking as to induce its employment. Since the development of the Meltzer- 
Auer method it has become po.ssible for every hospital to l)c provided with 

facilities for its use. Therefore, the applicability of differential pressure in 
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operations for wounds of the heart will doubtless be thoroughly, tested in 
the immediate future; consequently, this detail deserves careful considera¬ 
tion. 

A majority of the cases of heart wounds are complicated by opening of the 
pldura (Rorchardt); Saucrbnich puts the figure at 80 per cent. Even if not 
opened by the original wound, experience shows that the pleura is usually torn 
during tho course of the operation. Pneumothorax with collapse of the lung is, 
therefore, likely to occur in every case. But the immediate dangers due to 
pneumothorax can bo eliminated and tho late dangers minimized by tho use of 
differential pressure. Therefore, differential pressure permits a disregard of the 
pleura, and, eonseqncntly, expedites the operation by allowing a free trans¬ 
pleural exposure; moreover, it greatly diminishes the tendeney to postoperative 
pleural infection, by allowing dilatation of the lung and consequent absence of 
pneumothorax following the operation (Sauerbruch). Other less important ad¬ 
vantages of differential pressure are that it increases the oxygenation of the 
blood, renders the technic of the heart suture easier in that it lifts the heart and 
renders it more accessible, at tho sumo time removing the annoying respiratory 
movements, and, finally, assists in tho discovery of a wound of tho lung so that 
it may be sutured (Sauerbruch and llaccker). 

There are some considerations which indicate great care in tho amount of 
pressure used during tho first stages of the operation. Sauerbruch and Ilaecker 
found in animal experiments that at first a pneumothorax leads to a diminution 
of heart activity and lessens tho blooding from tho heart. On tho basis of these 
findings, Matas discourages tho use of differential pressure until the heart has 
been sutured, because ho considers that a collapsed lung may bo an advantage 
by diminishing tho bleeding from tho heart wound. But Sauerbruch and 
Hacckor state that in their experiments continuation of the collapsed lung led 
to such depression of the heart as to render it necessary to dilate the lung in« 
order to save tho animal, and Sauerbruch believes that low pressure does not 
increase tho bleeding. Therefore, although Matas’s warning should be borne 
in mind, it seems probable that differential pressure, in view of its marked in¬ 
dications, may be used throughout with advantage, danger from increased 
hemorrhage being averted by a rapid exposure and rapid control of hemorrhage, 
pressure being reduced to a minimum until bleeding has been controlled. Pos¬ 
sibly insufflation of oxygen will prove an advantage in this connection, since it 
can bo used under much lower pressure than is necessary to give the same ef¬ 
fects with air (Volhard, Tiegel). In operations for heart wounds differential 
pressure has been employed in one case by Friedrich and in 4 cases reported by 
Ranzi. As a result of his experiences, Ranzi expresses himself very positively 
in favor of its use. 

EXPOSURE OF THE HEART. —The question of exposure of the heart is 
greatly simplified if it is recognized that an extrapleural cardiorrhaphy is rarely 
possible, and if dependence is placed upon differential pressure for controlling 
the dangers of pneumothorax. The principles of exposure by which almost all 
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indications can bo mot most satisfactorily arc tlio intoroosUil incision, tlio osteo¬ 
plastic dap, and tbe oxtraplenral exploratory pericardiotomv. 

The intercostal incision (Fig. 81, as Wilms states, alFords free exjwsuro of 



Fio. 8.—Intercostal Incision; Methoo of Lotino the IIk.aut (SttiiiTlirucli iiiul .Si-liiimiinlicr). 

A, I.iiiiK, n, iHTicardiuiii, hi'iirl. 

the heart, can he applied nmcli more (piickly than a llap ojieratioii, mid cansos 
less hemorrhage, while the resnlting jmeiimolhorax cannot he urged against tho 
mctliod since it is rarely jiossilile to avoid its oeeiiirence hy other [irocednrcs. 
The intercostal incision should he elected when dilfer- 
cntial pressure is used, when pnemnothorax is already 
present, or when the condition of the jiatient makes 
speed of primary importance. .\ long intercostal in¬ 
cision placed in the fourth space gi\cs the best ex¬ 
posure, although other spaces may he used. The 
proper application of this incision necessitates open 
ing the pleura freely; forcihle retraction then gives 
considerable exposure. As in all methoils, the internal 
mammary must be ligated above and below when ex¬ 
posed. Tho pericardium is opened in tho same direc¬ 
tion as the skin incision; if more space ia desired, it 
may be obtained by cutting away part of the sternum 
and by section, near the sternum,.of adjacent carti¬ 
lages, with or without incision of the soft parts up¬ 
ward or downward. Tho method of closure is shown in Figure 10. 

Although the preservation of tho pleura ib a distinct advantage, it should bo 



Kio. a. — Hktiiactob for 
Separatinu Rium (Haucr- 
liruch and Hcliumochcr). 
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aimed at only in selected cases, since the effort delays the operation and usual 1\ 
fails. The circumstances which warrant an effort toward an extrapleural opera 
tion are: differential pressure not available, pneumothorax not present, nn 
wound of the pleura such as would render the effort useless, and relatively good 
condition of the patient, for when the condition is grave it is important to adopt 

the simplest and (piickest method and 
to lose no time in attempts at elab¬ 
orate extrapleural procedures. 

Certain flap methods afford good 
exposure and offer the best prospects 
of preserving the pleura intact, when 
such an effort appears indicated. A 
flap with lateral base has prove<l the 
most satisfactory both in operations 
and experimentally on the cadaver. 
A flap as planned by Kocher (Figs. 
11, 12) gives admirable exposure. 
An incision of about 10 cm. is made 
from the middle of the sternum along 
the sixth left costal cartilage, which 
is carefully resected after separating 
the periebondrinm ; the pleura is exposed and stripped outward. From the inner 
end of the incision a vertical incision is carried upward on the sternum as far as 
is indicated, oven to the third rib; a third incision of about S cm. is carried 
horizontally outward. A flap of the 
fifth, fourth, and, if necessary, third 
curtilages is lifted, the pleura being 
separated and if possible left untorn. 

The cartilages arc broken readily at the 
costochondral junction. In the event of 
a small wound being made in the 
pleura, an effort should be made to limit 
the entrnneo of air into the cavity by 
protecting the hole with gauze. Tbo 
pleura is then earefully stripped out¬ 
ward to expose a greater surface of 
pericardium. The heart is exposed by 
making a triangular or rectangular 
pericardial flap. This method not only 
affords a good exposure, but also per¬ 
mits satisfactory primary or secondary 
drainage in a dependent part of the pericardium and the part uncovered by 
pleura. Yet for some eases it would carry the exposure unnecessarily low. 
Therefore, in high wounds a simpler and more suitable procedure may be used 



Fio. ll. —Expohurr of the Heart (Kocher). 
EzciHiuii of 6th cartiliHte. Osteoplastic flap 
of 4th and 5th cartilages. 



Fio. 10.—Pkricomtal .Sotuhe for the Closorb 
OF THE Intercostal Incision. (Sauorbruch 
and Hchuninnher). A, Ribs; B, intercostal mus¬ 
cle; C, muscles of thorax. 
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by omitting resection of the sixth cartilage ami foriiiuig a flap (Fig. 1<1), 
appropriately placed with pedicle outward, of 2 or II cartilages, especially 
the fourth, fifth, and third. Additional space in the <lirection needed may 
be obtained by enttiiig away part of the stermmi and by section or iH'section of 
adjacent cartilages. 

In certain doubtful cases the primary incision mav be desigiie<l for explora¬ 
tion. The original wouml, if situated iu flic prii'ordial region, mav then bo ex¬ 
tended and deepened layer by layer, the edges of the original wound being ex¬ 
cised. If it appears 
indicated, the in¬ 
cision m.aj' bo util¬ 
ized for carrying 
out one of the 
methods of expo¬ 
sure already men¬ 
tioned or for an 
appropriate atypical 
exposure. If the 
original wound is 
not iu the precor¬ 
dial region, in the 
absence of differen¬ 
tial pressure, an ex¬ 
trapleural explora¬ 
tory pericardiotomy 
may bo used advan¬ 
tageously. For this 
the choice lies be¬ 
tween resection of 12.— Kxpobi he or Hkaht uy Kocuf.k'h riiorEiami! (KlUliwr). 

the sixth cartilage 

(Kocher) and pericardiotomy in lla; costoxiphoid angle ( Ib lm). |{csc<*tion of 
the sixth cartilage is to be reconmicnded. The technical details of these jiro- 
cedures have been described iu the section on I’erieardioloiny. Ily either of 
these methods the pericardium can be exposr-d (juickiv, nmler Im-al anesthesi.i 
if necessary. If the pericardium is foiinil to contain blood, the heart may be 
freely exposed by an o.stcoplastic flap. 

For wounds involving the right region of the heart Kiinig suggests as tho 
best proccduro that of Clarion, with the modifications of Wchr and* Forenz 
(Fig. 14). In the rare condition of a wound of tho right side of tho thorax with 
right pneumothorax, the exposure of the heart shouhl be jilanncd to avoid open¬ 
ing tho left pleura, especially when differential pressure is not used. In 
Marion’s metlwl the left pleura is likely to bo opened; therefore, if right 
pneumothorax is present, this pn)cedure should not be eonsidered in tho ab¬ 
sence of differential pressure. If differential pressure is not available, a 
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modification of the procedure auggestod by Rehn, which is described below, 
should prove appropriate. A sternocostal flap with base to the right should be 
employed, with secondary removal or retraction of the sternum and cartilage- 

on the left of the incisiqn to such an 
extent as is necessary for the proper 
exposure of the heart. 

Rchn has recently recommended a 
method, referred to above, for exposing 
tho heart without opening the pleura. 
An incision is made along the left 
costal arch and another from the inner 
end of this upward over the middle of 
tho sternum. The pleura is pushed 
outward on each side by a finger in¬ 
serted under the sternum. The sternum 
is then split obliquely upward to its left 
margin in the region of the third costal 

Fio. 13..-Kxpo«u..k ok the Heart nv Osteo- cartilage. The flap is forcibly drawn 

plastic; Flap, Containino 4th and 6th to the left, following division of the 
Costal Cahtilaues. 0th cartilaRO out , , .« , 

across. costal cartilages, it necessary, and 

transverse incision of the soft parts over 
tho third intercostal space. An osteoplastic flap including part of the sternum 
is thus formed. Rehn also suggests a more elaborate procedure (Fig. 15), 
namely, bilateral incisions along the costal arch with median incision upward 
over tho sternum; tho sternum is bi¬ 
sected to the level of the third costal 
cartilage and there divided transverse- A 
ly; bilateral osteoplastic flaps are thus / n 
formed. Tho originator of the method / 1 
oraims for it greater security against 
injury to tho pleura, but, as wo have 
eniphn8i/.cd previously, the employment 
of differential pressure makes it un¬ 
necessary to 1180 such ebiborato methods. 

LOCATION OF THE WOUND. —Af¬ 
ter exposure of the heart, if any diffi¬ 
culty is encountered in locating the 

wound, the index and middle fingers of 
tu- l-r* Fio. 14 .—Exposure of the Heart by Osteo- 

•the left hand may hi inserted posterior plastic Flap with Pedicle Internal, Ac- 

to the heart, the thumb being placed on cordino to Marion, Wbbr and Lorenz. 

its anterior surface, and it may then be 

lifted, turned, or drawn downward for inspection (Fig. 8) (Rehn). But if 
hemorrhage is excessive, tho method suggested by Saiierbruch and Ilaecker 
(Figs. 16, 17) may be used advantageously. In this method the left hand is 
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f'lo. 14 .—Exposure of the Heart by Osteo¬ 
plastic Flap with Pedicle Internal, Ac- 
coRDiNQ TO Marion, Wbbr and Lorenz. 
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.inaertod so that the right auricle with its entering vessels lies between the third 
and fourth fingers, while the thumb and index linger grasp the lower portion 
of the heart and luxate it upward; this, they say, serves to bond the vessels and 
control bleeding, while at the same time the heart wound is rendered accessible. 
Rehn suggests controlling hemorrhage by eoinpressing tbo inferior and even 
the superior vena cava with the fingers of the left hand. 

HEART SUTURE.— For siitiiring the lieart. Imth ehroinieimi eatgnt and silk 
have been used. Hut the interrupted silk suture, well vnscliued, has mueh to 
commend it, in that it offers a finer material, whidi causes the minimum of 



Fio. 16.— Exthaplbubal Exposure of IIkaht Accobdiko to Keun (Hiintlbuch dnr Praktlsohon 

C.'hinirKio). 

trauma, is well tolerated, allow.s the knots to 1)0 tied more scx^nrely, and is not 
loosened by subsequent softening of the suture material at the knots. In a case 
of wound of the left ventricle reportecl by Schoenboru catgut sutures were use<l 
and were found at autopsy, a few hours later, so loose that they probably would 
have given way. 

After the controlling stitch has been placed, it should not bo difficult in ** 
most cases to insert the remaining stitches. In niy case this was done quit© 
easily by having the assistant draw on the first stitch with one hand and control 
the bleeding by pressure with a finger of the other hand; for each subsequent 
stitch this finger was momentarily lifted. It was found impossible to differen¬ 
tiate between systole and diastole in tying the sutures, and case reports show 
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thU to be a common experience. The suture should not penetrate the heart 
wall, yet reports indicate that in thin-v/alled portions of the heart it is impos¬ 
sible to determine accurately the depth of a suture. Occasionally, as in cases 
reported by Ncmnann and E. Hesse, cardiorrhaphy is unsuccessful on account 
of friability of the heart muscle and persistent cutting through of the sutures. 
In such an event the latter recormnends cardiopcricardioplasty. 

For cessation of the heart 
action during operation, gen¬ 
tle massage is indicated. In¬ 
jections of salt solution into 
the cavity of the left ventricle 
(Giitig) and camphor (F. 
Hesse) or adrenalin (Leich- 
ncr) into the wall of the ven¬ 
tricle have been tried but 
without encouraging results. 

After the heart has been 
repaired, a saline infusion 
should be begun and the lung 
should be inspected when an 
injury seems probable, be¬ 
cause a neglected pulmonary 
injury may lead to a fatal out¬ 
come. Death in one of Hein- 
richsen’s cases was due to a 
simultaneous injury of the 
lung which had been over¬ 
looked. Tho importance of 
this step is further empha¬ 
sized by .statistics, which indicate that the lung is injured in a large proportion 
of tho cn.scs; in 1.} per cent, of stab wounds, according to T.oisoii. 

PERICARDIAL SUTURE. —The closure of the pericardial sac should be made 
with interrupted catgut sutures, because tension between tho edges of the wound 
may occur not only at tho time of the operation but later as a result of disten¬ 
tion of the sac with serum; distribution of tlie strain among a number of 
stitches renders the suture more secure. 

DRAINAGE. —Tho question of drainage is important, since a largo proportion 
of cases are lost as a result of infection of tho pericardial or pleural cavities. It 
»i8 fair to assume that faulty judgment in the matter of drainage is often re¬ 
sponsible. 

There are strong arguments for and against pericardial drainage, which may 
be briefly considered: It is probable that a considerable postoperative exuda¬ 
tion of serum is not infrequent after operations on tho heart, as is evidenced by 
tho cases of Magenau and Torre, which were not drained, and my case, in 



Fia. 17. 

Flos. 16 AND 17.—Mbthod or Grasping IIkart if Hru- 
ORRHAOE IB Exckssivk (Sauorbruch and Haeckor). 
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which no drain entered the pericardial sac. Should this scrum bo confined 
within the pericardial sac, the heart action may Ihj impairotl, as in tlio cases of 
Proust and Magcnan, in wliicli tlio licart action improved after lil>eratiii)f the 
fluid; should it accumulate in the soft parts outside of the i)cricardial sac, it 
would favor extensive suppuratiun. Hence an exit for this thiid would prove 
an advantafio. If infection has l)een intro<hice<l hy theorifiinal wound or during 
the operation, drainage will obviously ho an advantage. If care is taken in the 
dressings, subsequent infection should not (K’cur, since the discharge, although 
free, persists as a nilo for only a few days. ^Vhilo dangerous accuniulation of 
serum may bo removed by puncture and aspiration, tht* prwedure is not without 
danger, and the indications aro not clear until serious symptoms have dovol- ^ 
oped. 

On the other hand, the irritation of a drain projecting into tho sac might 
reasonably Iw supposed to favor excessive exudation, ns (H-curn‘d in the cases of 
Schoenmaker, Proust, Neugebaiicr and Kenner, and the formation of adhesions, 
which militate against the l)est functional activity, d'hat serious results may 
be duo to adhesions is shown by Walther’s case of .stab woimd of tho right ven¬ 
tricle which was sutured. I'hroc years and 8 months after ojwration death 
occurred us the result of cardiac insufliciency. At autojisy extensive cardio- 
pericardial adhesions were foimd; tho cicatrix appcarc<l as a wide translucent 
area, and at this site the heart wall was very thin, though thero was no 
aneurysm. 

It is evident that drainage in each case must bo decided by tho individual 
indications. In some cases in which there is short exposure and little trauma, 
closure without drainage should l»o cnrric<l out; on the other hand, when tho 
nature of tho wound and the operation render infe(;tion probable, the drain 
should penetrate slightly into tho sac. Put in most enses, on tho basis of tho 
above reasoning, it appears safest to treat the detail of ])ericnrdial drainage as 
follows: First, to leave unsutnred a small portion of the lowermost, or in an 
intercostal incision the innermost, part of the pericardial wound, .so that in tho 
event of a large accumulation of scrum tho fluid may exude through tho open¬ 
ing, and, second, to provide a surface exit for the serum by inserting a drain 
down to but not into tho pericardial sac. This method was eflicicmt in my own 
case. A cigarette or rubber tissue drain .should prove the most satisfactory. As 
suggested by ease reports, any form of drain, such as gauze, which is likely to 
obstruct and not drain should be avoided. On the other hand, a rubber tube, 
while best for drainage, might communicate with the pleural cavity when this 
has been opened, especially in an intercostal incision, and cause a pneumo¬ 
thorax. 

Drainage of the pleural cavity has been urged, notably by F. ITchso, on tho 
theory that infection in the pleural cavity that has been opened is peculiarly 
prone to occur, not only as the result of tho wound or ordinary operative infec¬ 
tion, but as the result of air infection, since air is sucked in and expelled with 
every respiratory movement Moreover, the pleural resistance is diminished by 
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prolonged exposure to the air, operative traumatism,. postoperative pneumo 
thorax, and the persistence of blood or the accumulation of exudate in the cavity. 
Further, tlie pl(Mira docs not react to the same degree as the peritoneum in 
localizing iiiHaiiimatory processes through adhesions. 

Against drainage may bo urged the resulting pneumothorax, which can be 
entirely eliminated by differential pressure when drainage is not used, and the 
danger of infection from without, as the result of the drainage. Infection in a 
drained case is diflicult to prevent because the discharge in such cases is usually 
copious and prolonged (cf. cases of F. Hesse, 1909, Kinar Key, and others). 

Statistical analyses of reported cases do not aid as much as might be expected 
in deciding the question of drainage; conclusions based on the statistics are not 
convincing by reason of the numerous modifying factors in each case, such as 
associated lesions. Further, accurate statistics are impossible, because many 
unsuccessful canliorrhaphies remain unpublished; moreover, complete details 
of publislual ca.ses are often not given. Yet recent writers have been some¬ 
what inlliu'iiced by statistical studies. 1’hus, E. Hesse favors closure of the 
pleura and pericardium on the basis of his own experiences and the following 
statistical considerations: 

J’ericardinni and pleura were clo.sed in 30 eases, 21 (70 per cent.) recovered. 

I’ericardiuui and pleura drained in 43 cases, 2.') (.58 per eent.) recovered. 

Fericardiinn closed, j)leura drained in 2.5 cases, 10 (40 per cent.) recovered. 

J^erieardium clo.sed, no statement as to pleura, in 15 eases, 10 recovered. 

Fericardium drained, no statement as to pleura, iu 8 cases, 4 recovered. 

Ifesso’s pei’sonal cases in which the patient survived operation: both closed, 
6 cases, 5 cures; both drained, G cases, 1 euro; pericardium closed, pleura 
drained, 3 cases, no cures. 

On the other hand, although tlic statistical compilation of Rehn (1907) 
docs not show the advantage of closure of the pleura, Jichn proclaimed himself 
against pleural drainage. 

Tiegel argues that pleura and pericardium should be drained, and that 
the drainage of each cavity should be at its most posterior and dependent 
part. Ho suggests an ingenious device to accomplish this. The method, he 
states, enters into cousidoratlou only when the pleural cavity has been opened 
in the pericardiotomy and when there are no adhesions to interfere. A tube is 
passed from the opening in the posterior wall of the pericardial sac through the 
posterior part of the ])leural cavity and through a punctured wound between 
the ribs to tho surface of the back. At the point where it leaves the pleural 
cavity the tube is fenestrated. The outer cud of the tube is provided with a 
valve to prevent tho entrance of air. The method appears too complicated to 
be recommended. 

It is my opinion that the pleural cavity should not be drained as a “prophy¬ 
lactic” step against possible infection unle.sa there arc very strong reasons for 
suspecting infection. In general, tho accumulated blood should be removed 
entirely from tho pleural cavity by aspiration and gentle sponging, avoiding, as 
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far ns possible, injury to tlio pliMira. 'I'lie pleural wounds sliould Ito qirefiilly 
closed with disteutioii of the luiifi if ilitTereiitial pressiire is uswi. Kvideueos of 
picurni iiilecfion should he watehed for, and, if mvi-ssary, draiiiac^' establishotl 
Inter, ns has been done in a number ot east's. In exia'ptimial eases, where ex¬ 
posure has been proloiified and when from the tiatnrt' of tin' wouinl and its 
administration inleetion a])]H'ars prohal>le, the thorax should Ih' drained, espe¬ 
cially it ditTerential pressure has not. heeii ii'-ed. 'I'lie draina^t' should he nnulo 
posteriorly just as in empyema; as I'liipliasi/.ed 1)\ F. llesse, anterior draimi)^ 
can 1)0 of little use. 

• CLOSCUK OF SL'l’KHKICIAr .1 WOFM). ('|o>nre of the snin'rlicial parts of 
the wound is made with interrupt('<l hiiried eatent sutures. If a ihi)) oi)eration', 
has been performed, the Ihip is lirst. carefully repl.ict'd. The skin is closwl with 
interruptt'd sutures and a copinus dressing; applied. 

Postoperative Care.— tjnic't is the esst'iitial fi'atnre. For n'stlessiu'.ss, 
morphin should 1 k' admliii.stered. I'’ailure of the heart must he trealt'd with 
approju'iate hiit, .sparing eardiac stimulants. Saline .solution shouhl he admiii- 
istt'red l)y rectum. 

Jt is essential that extrc'iin' care h(' taken during the dii's.sings of tin' wound 
to avoid secondary infection through the drainage tract. I•'r(^' .serous di.scharge 
is the rule; therelorc', tr('(|in'nt dri-ssings an' indicated. Fndcr favorable con¬ 
ditions the drain can he removed about the fourth day. 

In the after-care, pneumonia and otln'r com|dications must Imi watched for 
and treated, hut the most fre(|uent and most dangerous complications are su])- 
purati\’e ])ericanjitis and <‘m|)ycma. d'he\ must he home in mind and treah'd 
hy appro])riate draiiiagi' as soon as recogni/cd. 

Besults. F. Iles.sc* f 11)11) collected lill) case's of cardiorrhaphv with 110 
deaths and lOd i’eco\’cries. lie pcini.-, nut. that this ratio gi\cs a false impn'ssioii 
of the percentage of curt's, hccaiise mmicrous lailnros are donhl h'ss not reported, 
lie ('alls attention to the relatively small mimher of cases in tin' I'liited Stat(*» 
and Kngland and the large nnmhcr in Italy and Kiissia. 'I'he numher of re¬ 
ported cases has increased rajiidly in recent years. Statistical compilations of 
the ca.ses of lu'art suture have hecn made hy I'eck, 11)01). and I’ool, 11)12. These 
compilations supjdcmi’nt one another. 'I'he aggregate <d' cases Was 2110. 

Conclusions. — 1. 'I’he tn'atmcnt of lu'art wounds sIkpuM he surgical. Fvon 
in suspected wounds of the heart, when the diagnosis is prohahle hut not posi¬ 
tive, exploration should be jjerformc'l. 

2. Careful jirejiaration of the licid of operation i> es.smitial, since many 
fatal reault.s have been due to .sepsis. 

3. Jdght general anesthesia, preferably ether, sIkpuM he administered when 
there are signs of sensibility. 

4. It is important to rccog'iiize that in a large jvrojiortion of heart wounds 
the pleura is opened and that an extrapleural cardiorrha])hy is rarely p<wsihle. 

5. Differential pressure offers marked advantagc.s chiefly by eliminating' 
the immediate and minimizing the late dangers due to pneumothorax. Its iiso 
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expedites the operation by allowing a free transpleural exposure. Hut prior to 
the control of bleeding from the heart wound, positive pressure should be used 
with great care because it may increase hemorrhage. 

C. (a) A transpleural exposure with long intercostal incision is ordinarily 
the best because it affords free exposure of the heart, can bo applied much more 
(pdekly than other procedures, and causes less hemorrhage. This exposure 
should bo employed when differential pressure is used, when speed is impor¬ 
tant, or when piummotliorax is present. 

(b) An effort to do an extrapleural operation is warranted in exceptional 
cases. The indications are: differential pressure not available, puenmotliorax 
not present, no injury to the pleura such as would render the effort useless, 
adequate assistance, and relatively' good condition of the patient. Under these 
conditions, a flap with pedicle outward is advisable. 

(c) in .some cases in which the diagnosis is in doubt, extrapleural explora¬ 
tory pericardiotomy may bo performed by resevtion of the sixth costal cartilage, 
as in the primary incision of JCoclicr’s flap operation. 

(d) Atyj)ical i)r(X!ednrc.s arc at times inilicated. 

7. Fine vasclined silk on a curved intestinal needle is the best material for 
heart suture. 

8. The pericardium should be closed with interrupted catgut sutures. 

0. Pericardial drainage may bo disponseil with in some cases when there 
is short exposure and little trauma. A drain should enter the pericardium to a 
alight extent when the nature of the wound renders infection probable. But in 
most ca.ses it is host to insert a drain down to but not into the pericardial wound, 
a small i)art of which should bo left nnsntnrcd. fn this way an exit is pro¬ 
vided for the largo accnmnlation of scrum which is likely to occur, and irrita¬ 
tion of the |ioricardinm by the presence of a drain is avoided. 

10. Phniral drainage is a prophylactic step which is often nnnccc.ssary 
and likely to be harmful. Unless there is a strong probability of infection, it 
is l)cttcr to delay drainage until infection has occurred and then do a secondary 
thoracotomy. 

Illustrative Case. —A brief review of a case of heart suture which came un¬ 
der the ohservation of the writer will emphaai/.e practical details of the opera¬ 
tion and postoperative course. 

In .Inly, 1011, n yountf man, 24 years old, w.ia hroupht to the New York ITospitnl 
about .10 inimites after he had attempted to eoinniit suicide by stahhinp himself with 
a knife r)ver tlie heart. He was in a condition of profound shock; the pulse was im- 
porcoptiblo in the radial arteries; the heart sounds were audible but distant and 
muffled; percussion indicated an increase in the area of cardiac dulncss. There was 
a wound about 1 ■> in. in Ic'iijrth in the fourth intercostal space just mesial to the nipple. 
A probe inscrttxl a short distance showed that the direction of the wound was some¬ 
what uinvard and inward. There was very little external hemorrhnffc. Operation was 
begun less than an hour after the accident. 

Light ether nnesthwia was administercxl. The wound was extended along the up¬ 
per border of the fifth rib toward the sternum, crossing and dividing the fifth carti- 
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lii(fp iipnr its iiiRprtion. Tlip stnU wnuiitl piiti'ml tlio ploiirn, nnil in oxposiiiff tho 
peripiirtlium tlic plt'iiriil o]M>iiin(' wjis iiicriMsixl. 'I’ln* iH'riciirtliiiiii was iin'isini in tlio 
(liroc'tion <if flip wouml. allnwini; tlio osoapi' of ooiisiiloralilo blood, and tlio index fiiiKor 
was iiisortwl into tlio porionrdiiil sue. It failed to looato tlio wound in the la'iirt, but. 
jialpation of the inner surfaoo of the porioardiiini revealed an openiiiir in it. eorrii- 
spoudin;; in position to the ori(jinal Mirfaee wound. 'I'lie exposure of the heart was 
rapidl.v improved by inakiiii; a “trap door" For this, the iiu'ision was I'lirried up¬ 
ward aloiifr the stermiin and outward aloiiir the lower niari:iii of the third costal 
eartiliifre. The eartilaues of the third and fourth ribs were divided close to the 
sternum, the third lieinn readily exposed by retraetiii^; the soft parts upward. Tho' 
2 eartiliim's were then earefiilly liftid. seiiaratcsl from the pleura, and fractured at the 
i-ostoeholidral junction, forniinjr a flap with sUiii and iniisclcs atlaelicil; resection of 
the fifth eartilatre was eontiMiiplatcd but w.is delayed and did not prove necessary. 'I'lie 
internal inaiiiinary was (damped and liirated above and bidovv vvlieii exposed. The opeii- 
injj in tlu' iierieardiiim was enlarned by an incision upward ne.ir the sleruiim. making 
a triiuifjiilar Hap. lleiiiorrliap' was very free; the operative tiidd was a lake of bhsal 
in wliiidi were (diunusl buhhles (d' air. 

I’alpation revealed the rent in the laairt. vvliiih admitted the lip of tin' index 
finder. As the liiifier was wilhdrawii from the hole, a vv(dl-vaselined silk suture was 
passed from above downward on a tine curved iiiteslinal neislle; this was lied and left 
loiiir. l!y trvntle Iraetioii on this suture the lieait was readily lifted and rotated, so 
that the wound was rendered visible and re.idily aeeessihle. The wound involved thi’ 
left margin of the heart somewhat ]ios|eriorly ; it was ahoiit, in. in leiif'lh. trans¬ 
verse on the loii^r axis of the heart, and approximately 1 ' j in. above the apex. Tlioiiirh 
the wound was jiartially closed by the tirst suture, hlooil unsheil out whenever the 
fiiifTcr was nioinentarily lilted to jiiiss a sliteh. I'lve stitches were inserted and tied 
before the hleisliiin was eoiiipletely eidilrolled. All visible blood was then nmioveil 
and the pericardium closed vvith interrupted eali^iit stitches. There was eonsiderablo 
tension helweeii the edi^es of the pericardial vvimnd. vvliieh paused some ^rapinjt be¬ 
tween the stitches in the lower mesial part. The flap was rephieeil and ehromie Hlitehes 
used to ri'pair muscles and fascia. The skin was closed with silk. In the outer aiiKles 
of the wound, rubber tissue drains wire inserted. At the lower mesial anjjle of th(‘ 
wound, a rubber tissue drain was inserted down to hut not into the perieardiiim. After 
the wound in the heart had been closed, an infusion of 111 ounces of salt solution was 
ffiven. 'I'lie oi>eration took ahoiit, HH ininutes. 

Po^toperatire Cnursr- Vdt 21 hours after the oiieration the patient was restless, 
irritable, and thirsty, lie was f-iveii uior|ihin freily and saline eontiniioiisly by n’e- 
tuin. Duriiifr this timn the hinhest imlse rate was 12.'X; respirations wo-e 21 to 2H; 
temperature 102°. When the dressmir was eliimjred at the end of 10 hours and the 
(Iraiiia were rvunoxa^d, a very larire (pi.intily of clear serum exinled from the drainage 
openiiiffs. A rubber tissue drain was therefori’ reinserted at the lower inner iiiitrle. A 
similar diseliarfjc oeeiirred affaiii at the next dressing:, 110 hours after the operation. 
At that time the pulse Imd risen to l:12; the temperature remained 102°. White blood 
cells were 19,000, iHilytnorphomielenr.s s.'J |.er cent. The serous diseharKe, continued to 
be free until 48 hours after the operation, when tho single reimiininjr drain was re¬ 
moved from the lower and inner aiitfle of the wound. At this time, the pulse was 112, 
temperature 1f»1°, respirations 24. The patient was refractory, refused to eat, and 
was very irritable and restless. 

On the fourth day the condition was good, pulse 104 to 124, temperature 102°, 
wbund dry and clean. On the sixth day a lanje amount of serum exuded from the 
wound, after whieh tho pulse heeame very rapid. On the seventh da.y there was ciiii- 
stant free discharge of clear serous fluid re<piiring frequent dresaings. The patient 
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still refused nourishment, was e-xtremely _weak, and appeared to_ be in serious eondi- 
tion. On tho oi^hth day the patient was persuaded to eat. The wound was dry and 
clean, temperature normal, pulse 90. From this time the convalescence was uneventful. 
The patient was allowed up on the eighteenth day and discharged from the Hospital on 
the twenty-fifth day. He was seen 3 years after the operation. His condition wa.s 
excellent. 


FOBEION BODIES IK THE HEABT 

Forclfrn bodies may reacli tlio licart tliroiif>:li the walla of the thorax, which is 
tho most coinmon route; occasionally tlironf>h the hlood-voaacls; and rarely by 
ulceration throufrh the wall of the esophafrus. There arc cases in which tho site 
of entrance of tin; forcij^i body or the niechanisni of its passage to the heart 
cannot ho asc(;rtained. 

Hesides the relatively common obje<-t.s that have been reported, namely, bul¬ 
lets, buckshot, broken ends of weaj)ons, net;dles and [)ins, the heart lias been 
found to contain Hsh bones, slivers of wood or glass, tooth-picks, thorns, linen 
fibers, hair, })aper wads, and arrow heads.' Foreign bodies have b(!eii recorded 
in various parts of tho heart muscle and within the chambers of tho heart. 


Tmo SnnoiCAL Thkatment of Foreion Uouies in the Heart 

1. Foreign Bodies Which Involve the Heart and Can Be Seen or Felt Exter¬ 
nally. — 'rile involvement of tho heart is suggested by movement of the foreign 
body synchronously with tho heart. It must be undcr.stood that even cautious 
extraction, which is usually recommended, may be followed by serious hemor¬ 
rhage. 'J'his has been illustrated by numerous obsc'rvations. On the other hand, 
should extraction of the body be delayed, as is recommended by some, its pro¬ 
longed presence favors infwtioii. Neither of the.se courses can be recommended 
for routine use. Tho choice of procedure imust de|)end upon the probability of 
penetration into the interior of the heart., the likelihood of infeertion, evidences 
of existing hemorrhage, size of the body causing the wound and the condition of 
tho patient. Under some conditions, as iii a wound produced by a needle or- 
other small object, if there is no evidenec of hemopericardimn, the foreign body 
may bo slowly withdrawn, preparations having been made for immediate opera¬ 
tion if this should prove necessary. Hut in gcncial, as has been emphasized un¬ 
der wounds of tho heart, pericardiotomy should be jierformed. 'I'lins, the lesion 
in -the heart may be inspected, the wound repaired, the pericardium freed from 
blood, and provision made for drainage if this is indicated. 

2. Small Bodies Introdaoed Throagh Becent Wounds. —The second class of 
foreign bodies in the heart includes small bodies such as bullets, wads and frag¬ 
ments of weapons which have been introduced through recent wounds. Under 
the.so conditions, tho immediate treatment is that of a wound or n suspoetpd 
wound t)f tho heart. The rix'ognition and removal of the foreign body is a coin¬ 
cidence and not the object of the operation. 
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3. Foreign Bodies Which Have Become Permanently Lodged in the Heart. 

—These demand operation only if tliev interfere with the eardiae. function. 
That a foreign body may be prt'sent in the heart withoiit noticeable ciToct lias 
been demonstrated by nnnierons eases in wliieli iKulies, sneli as invdles and bul¬ 
lets, have been discovered at autopsy, their presence having caused no distnrb- 
anco during life. Uhe elfect ot a foreign l>od_\ npmi tin' ac-lion of the heart is 
influenced more by its position than by its size. 'I'lu' ph\siologieal iinportanee 
of certain cardiac areas is such that a loi-al lesion or irritation is followt'd by 
profound distnrbaneo of the heart action, even b\ arrest of the heart. Mon^- 
over, disturbance of the heart action is a])parentl\ ajit to persist as long as a for¬ 
eign body remains movable, but is likely to snhsidi- after it hcconies fixed. 'J'he 
diagnosis of a foreign body in the heart and its accurate loi-ali/ation rest essen¬ 
tially upon the radiographic, tindings, as the idinical picture is in no way 
pathognomonic. 

If the function of the heart is disturbed and .\ ray exaniinalion reveals the 
presence of a foreign body, it is jnstiliahlc to expose the heart for the purpose of 
removing the body, provided the condition of the patient warrants the risk and 
there is a probability that the body lies in an aeee.ssihle jiosition. 


CABDIAC MASSAOE 

Rohn states that cardiac nia.ssage has Ik-cii raised to the rank of an ac¬ 
credited procedure which is applicable in eases of ininiiiient death as a result 
of arrest of the heart niuler general narcosis. .Massage may he administered 
directly to the* heart, or indirectly through thi' chest wall. W'ieile stat.i's that 
the aim is, first, to stimnlate tin* lieai't to i-enewed activity (it has been sug¬ 
gested that the expressron of blood into tin' eoronarv vessels is im|iortant. in this 
respect); and, second, to provide an exchange of the blood in the body during 
the suspension of the heart action. Sehill, the originator ol’ the method, desig¬ 
nated it as artitieial circulation, hot ojiinioiis dilTer as to the applicability of 
such a term. 

Cardiac massage must lx? begun within a few ininntes aftiT arrest of the 
heart (5 minutes, .lura.sz; 10 minutes, Wicih;) because the eerebrniu d(H*s not 
tolerate absence of blood snjiply for a long ptjriod, but it i^ nneertain how long 
after suspension of its activity the htairt can be reviveil. 

Direct massage has been recommended as a last resort in desperate easi's of 
arrest of the heart. Injurious .scejneke have not been noted after recovery, but 
frequent failures have resulted. 

METHODS OF APPROACH.—The methods of approaching tho heart are as 
follows: 

1. Transthoracic Method. Access to tho heart is obtained by an ost(!o- 
plastic flap containing the fourth and fifth, or the third, fourth and fifth carti¬ 
lages. 

2. Transdiaphragmalic Method. A vertical incision is made below tho 
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enBiform cartilage opening the peritoneal cavity and a second incision is mad. 
through the diaphragm into the pericardium. 

3. Subdiaphragmatic Method. This differs from the transdiaphragmati* 
in that only the abdominal incision is made; with the hand immediately bo 
neath the flaccid diaphragm the heart is massaged. 

In the transthoracic method the pleura is usually opened with resulting 
pneumothorax. The transdiaphragmatic method avoids pneumothorax but it 
does not appear to offer any advantages over the subdiaphragmatic method. 

The subdiaphragmatic method, according to most authorities, is the simplest 
and quickest for rendering the heart accessible for massage and affords the best 
results. The abdominal incision is made and the right hand is inserted above 
the stomach and the left lobe of the liver, elevating the immobile diaphragm be¬ 
tween the thumb and the next 2 fingers. The left hand is placed upon the pre¬ 
cordial region for counter pressure. Applying the force steadily, the ventricle 
can be emptied. The heart dilates again and is again depleted, mainly by com¬ 
pression with the fingers of the right hand. The rate should be from 40 to 70 
per minute. In successful cases, after a minute or less, a feeble thrill will be 
felt, a delicate contraction will follow, then a scries of fluttering contractions, 
and, lastly, definite rhythmical but rapid contractions, with return of the pulse 
in the radials. The cardiac massage and artificial respiration should be con¬ 
tinued for some time after the first spontaneous heart contractions and respira¬ 
tory movements. (Description after White.) 

Jurasz is in favor of employing subdiaphragmatic cardiac massage without 
delay in all cases in which the abdominal cavity is already open. In other cases 
it must bo left to the judgment of the operator whether valuable time should bo 
consumed in opening the abdomen to institute massage. In Jurasz’s opinion 
tho delay should never exceed 5 minutes. 

TBENI}EU:NBUBa’S OPERATION FOB THE BEMOVAli OF PXrLMONABT 

EMBOLI 

An operation was devised by Trendelenburg for the rapid removal of emboli 
from tho pulmonary artery. The operation was planned in the belief that there 
is a certain proportion of cases of emboli confiiied to one branch of the pul¬ 
monary artery in which death is delayed for a sufficient time to allow surgical 
intervention. The method has been employc<l in about 13 cases by Trendelen¬ 
burg and his assistants and in a small number of cases in other clinics, but up 
to tho present time no recoveries have been recorded. 

Ill many cases of pulmonary emboli the patients die so quickly that opera¬ 
tion is not possible; in another group the emboli are small and the patients re¬ 
cover without operation. According to Trendelenburg, there is a third and 
relatively largo group in which an interval of 10 to 00 minutes occurs between 
the onset of the attack and death of the patient. It is for these cases that he 
advises operation; but it is obvious that immediate decision as to the need for 



OPERATIOITS UPON THE HEART 809 

^and feasibility of operation in a given Vaso must be a matter of considerable 

difficulty* 

Willy Meyer has recently discussed flio Tron<lolcnburg operation in tlie 
Annals of Surgery. The article is well illustrated and eontnina the most im¬ 
portant references. The following description of the ttx’hnic is taken chiefly 
*from Moyer’s article. 

An incision about 10 cm. in length is made along the setuind left rib from 
the border of tho sternum. A second vertical incision is nnulc from the storiio- 
clavicular articulation downward to the third intercostal space. Tho soft parts 
are reflected as 2 triangular flaps, tho e.xposed portion of the ae<'ond rih an<l its 
cartilage are removed, and tho third costal cartilage divided. 'I'he phmra is in¬ 
cised parallel to and 1 cm. from tho left margin i>f the sternum, and a second 
pleural incision at right angles to the first is carries! outward at the h-vel of tho 
second rib. The opening of the pleura with collapse of the lung renders tho em¬ 
ployment of differential pressure advantageous. 'I'he pericardium is next in¬ 
cised vertically at tho level-of the third rih. 'I'lu* opening in the p(‘ricardium 
is extended upward and backward, caro being taken to avoid the phnmic nervo, 
which should lie external to the pericardial incision. U)) to this point tho opera¬ 
tion should take about minutes, lly means of a 'rroiidelenhnrg sounil, a rubber 
tub© is passed through tho transverse pericardial sinus so as to a\irround the 
aorta and pulmonary artery. Traction is exerted upon the tube by an assist¬ 
ant, and an opening about 1 cm. in length is made in the wall of tho jinlnionary 
artery. A special forceps is pas-sed into tho opening and an attempt mado to 
grasp and extract thrombi. 7<'orty-five seconds should sudice for this step. Tho 
edges of tho wound in tho pulmonary artery are then lifteil by special forcc])B 
and approximated by a special clajiip. The tulw whicb has controlled tho circu¬ 
lation is then released, and the edges of the arterial wound are united by inter¬ 
rupted silk sutures. The wounds in the pericardium, pleura, and superficial 
parts are closed. 

It has been suggested (I.iiwcn, Sievers, Saucrbruch and .Icger) that com¬ 
pression of the 2 ’vena 2 cava:*, by which the circulation may he safely controlled 
for 6 to 8 minutes, may be substituted for compression of tlu! aorta and pul¬ 
monary artery. 


EXPEBIMENTAL SX7BOEBT OF THE HEABT 

The general principles of technic arc hero quoted from Carrel. 

"The bad results following intrathoracio operations in experimental as well as 
clinical surgery are due to a lack of adaptation of the tcchni(|uo to the physiological 
conditions of the chest. The complications which often kill tlic animal or tho patient 
are brought about directly or indirectly by the infection of tlio pleural or pericardiac 
cavities, or by the respiratory disorders caused by the penetration of the air into the 
thorax. 

“The high death rate is due to the lack of understanding by many surgeons that 
the pleura and pericardium do not react against infection to tho same degree as tho 
40B 
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peritoneum. The technique which permits a successful abdominal operation may hi- 
insuflScient when used in thoracic surgery. It is, therefore, necessary to use in intra¬ 
pleural operations better asepsis than exists in many hospitals and laboratories. 

“The success of the more complex intrathoracic operations depends on the ob¬ 
servance of a number of minute details of technique. It is necessary to remove some 
of the factors causing irritation of the pleura. Handling with forceps or contact witli 
retractors, sponging, walling off with gauze, or the exposure of large- surfaces to tin- 
air bring about irritation of the pleura and facilitate infection. As soon as the 
thoracic cavity is opened, the lungs should be covered with fine silk compresses im¬ 
pregnated with vusolin. The silk protects the pleura, without causing irritation, ami 
prevents evaporation and desiccation of the tissues. In order to prevent cooling of the 
viscera, a piece of thick flannel is placed on the silk compresses; moreover, the tem¬ 
perature of the operating room is kept high. All traumatism to the unprotected pleura 
or pericardium is to be avoided. 

“In tho more extensive operations, when the chest is widely opened, the Meltzer 
and Auer method of intratracheal insufflation is used. This method has the very im¬ 
portant advantage over all the others of permitting the respiratory exchanges to con¬ 
tinue when respiratory movements have stopped or become insufficient.” 

Carrel attempted to discover “some method for tlic treatment of valvular 
discuses and localized sclerosis of the coronary arteries. Theoretically, many 
operations can ho performed on the heart; incision and dilatation of stenosed 
valves, cuneiform rejection and stenosis of the upper part of the ventricle in 
case of mitral insufficiency, curettage of cndocardiac vegctation.s, grafting of 
new vessels on the auricle and ventricle, collateral circulation between two cavi¬ 
ties of tho heart, aorto-coronary anastomosis, etc.” lie states that “plastic oper¬ 
ations on tho heart aro not very much more difficult than on any other part of the 
body. Hut to perform tho operations without disturbing in an irreparable man¬ 
ner the functions of tho hervous system and of the heart itself is a very compli¬ 
cated problem. The technique of these operations is far from being completely 
developed.” 
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CHAPTKK XIII 


THE BREAST 

ir. ir. M. Lymo 

ANATOMICAL CONSIDERATIONS 

The breast consists of tlio piircncliyiiin, the stroma or cmincclivc-tissm! 
framework, ami the fat. 

The Parenchyma. —Stiles’ admirable sliidies of the sur^ncal anatomy of the 
breast have tauf’bt ns that tb(! tjiand tissue lias a wider and more irre^rnbir dis¬ 
tribution than was ji;;enerally supposed. The main portion of the seeretinj^ sub¬ 
stance is eoutuiiied in the corpus nmnmue. This lias no distinct cupsule but, 

MAMMILLARY M (CIRCULAR FIBRES) 



Fio. 1.—This Mamma (Semi-diaohammatk ) .Showing iNTHAMUsm.Aii I’uotkunion or Cokpi:* 

Mamm.e. (After Leaf.) 

radiating from tho more compact central portion, are irregular processes of 
parenchyma, 'riiesc peripheral processes extend into the paramammary fat 
and become more and more subdividcil. Some of the cells pass forward along 
the suspensory ligaments of Cooper to the deep layers of the skin, others back-, 
ward to the fascia, and still others pierce the pectoral fascia to enter the muscle 
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(Fig. 1). From the upper ftnd outer quadrant a process of mammary tissue, 
known as the axillary tail, passes into the axilla. Shields has reported a case 
In which this tail crossed the axillary vessels. A process passes inward toward 
tlio sternum, another downward and inward toward the xiphoid, and still 
another passes downward and outward toward the external oblique. The 
parenchyma consists of 15 to ‘20 lobules, each lobe being a distinct compound 
racemose glaird with its own excretory duct. The alveoli and the minute ducts 
lending from them arc lined with cubical epithelium, the main excretory duct 
with columnar cells. 

THE NIPPLE. —The nipple has the shape of a truncated cone, points for¬ 
ward and iqiward, and is situated a little below and internal to the center of 
the breast. In the summit of the nipple are numerous small pits into which the 
individual lactifc^rous ducts empty, and jmst below the nipple eacdi duct dilates 
into a small sac. 'riicse sacs or lactiferous sinuses serve as temporary reservoirs 
for the milk. 'I'he nii)ple is surrounded by a dark ring, the areola, which con¬ 
tains from 12 to ‘20 modified sebaceous glands (tubercles of Afontgomery). 
Tho mamillary mns(do is found beneath the integument of the nipple and areola. 
Tho nipjjle has tran.svcrse circular and longitudinal fibers; the areola mainly 
circular, with a few fibers radiating from the base of the nipple. The circular 
fibers comi)resa the milk ducts and aid the subareolar muscle in protruding 
tho nip])Io; the longitudinal fibers retract the nipple. There is no fat in the 
nipple or immediately below the areola. 

The Stroma or Connective-tissue Framework. —The stroma or connective-tis¬ 
sue framework, in which tlie blood vessels, lymphatics, and nerves ramify, 
forms a den.se network of areolar and connective tissue. The relative proportion 
of parenchyma and stroma varies in different individuals and different portions 
of tho same breast. The various septa, which split the breast into the different 
lobules, are branches from the superficial fascia. The close relafion between the 
superficial fascia is of developmental origin, the breast being an appendage of 
the skin. The fibrous prolongations of the fascia, which pass from the skin to 
the anterior aspect of the corpus mamnne, are known ns the suspen.sory liga¬ 
ments of (’coper. Tfetween the posterior surface of the breast and the fascia 
covering the pectoral nmscles lies the retromammary space (submammary 
bursa of N’clpean). In this potential space retromammary abscesses develop 
and cancerous infiltration readily spreads. 

The Fat. —Underneath the skin the fat exists in the form of lobules, sepa¬ 
rated by connretive-tissne bands passing from the skin to the breast. In the 
corpus inanmue the fat is closely interwoven with the secreting tissues. On the 
posterior surface of the breast there is a well-developed pad of fat, the retro¬ 
mammary cushion. 

The Blood Supply. — arteries. —The arteries supplying the breast are: 
first, second, third, and fourth perforating branches of the internal mam- 
.mary; tho long thoracic, the peetoral branch of the acromiothoraeic, and the 
superior branches of the axillary artery; second, third, and fourth perforating 
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branches of the aortic intercostal arteries. Accordiiif? to Rodman, Piel has 
shovm that the principal blood supply is siipcrticinl. The main arterial supply 
is derived from the pcrforatinp braiiclics of the internal inaniinary. Those' 
pierce the pcctoralis major, enter the snpt'rlicial fascia, and are then dis¬ 
tributed over the anterior surface of the ■iland. 

THE VEINS. —The veins terminate in veins correspoinlinfr to the arteries, 
the principal vein hoinj; a branch of tlie internal inaniinarv. The anastoraosia 
of veins around the nipple is known as the circle of Haller. I.iko the arterial 
supply, the main venous trunks are superlicial. The superficial distribution of 
the blood supply is taken advantage of in the plastic resections for benign growths, 
the resections being made from the posterior surface of the dislocated gland. 

The Nerves.—The skin over the breast is siijiplicd hv the descending 
cutaneous branches of the cervical j)le.\iiB and the lateral and anterior cutano- 
0113 branches of the second, third, fourth, fifth, and sixth intcrco.stal nerves. 
The gland itself is supplied hv perforating terminal branches of the fourth, 
fifth, and sixth intercostals. 

The Position of the Breast.— .\ccording to Stiles: 

“Verticnlly the breast lissne cxtcii<l.‘< from the sccoiul rib to llie sixth costal carti¬ 
lage at the angle,*where it hegiii!. to sweei) upward to tlic Hli'rmnn; the hori/.ontal 
diameter reaches from the edge of the sternum opiiosilc tlie fourth costal I'arlilage to 
the fifth rib in the mid-axillar.v line. The inner liemisplierc rests idmost, entirely on 
the pcctoralis major; at its lowest part it overlies th<> upper part of th(‘ aponeurosis 
covering the rectus and external ohli<pie mus<-les. Tlie upper half of the outer hemi¬ 
sphere rests upon the gri'atiT jH-etoral, on the edge of tlie h*sser pc*etoral, and to a 
slight extent on the serratus iiiagiius. upon wlileli it extends upward into the axilla 
as high as the third rib. where it comes into relation with the peeloral group of axillary 
lymphatic glands sitiiatc'd upon tla* inner wall of tin* axilla. I h<* remaiiider cif the 
outer hemisphere rests almost entirely upem the serratus. exei‘]it tla* lowest, part, which 
overlaps the fleshy digitatioiis of the external oldiipie arising fnaii the liftli and sixth 
rihs. It follows, therefore, that about oiie-third of the whole niainina lies inferior and 
external to the axillary border of the iieetoralis major. These relations have be<*n 
dwelt upon in detail heeause the surgeon must cut beyond the limits here mentioiic-d if 
he wishes to remove the whole of the breast tissue. 

Leaf who iu the main agrees with Stiles’ localization, sa.vs that when the 
arm is extended, % of the mamma lie inferior and external to the axillary 
border of the pcctoralis major. \Vc hclicvo this to he the more accurate of 
the twa 

The Lymphatics of the Breast, Axilla, Underlying Muscles, and Parietes. 
—A knowledge of the lymphatic .sy.stcin of the breast is essential to the proficr 
understanding of the spread of caiieer and for tho scientific planning of the 
operative attack. Clinical experience has tanght ns that if the normal lymph 
flow be blocked or retarded the cancer cells, instead of advancing along recog- 
nixed lymph paths, will often take a direction qnite the contrary. In this way 
distant glands, seemingly without direct connection witli the original foctis, may 
become cancerous. 
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THE LYMPHATIC VESSELS OF THE BREAST.— The lymphatic vessels 
(Figs. 2, 20) arc arranged in 2 groups; the cutaneous and the glandular or 
mammary. The cutanpom ijraup is composed of central and peripheral vessels. 
The central ves.scls form an intricate network around the nipple and areola. 
From this meshwork truiiklcts pass into the sidiareolar plexus of Sappey, which 
plexus also receives the majority of the mammary lymphatics, nandley claims 
that they “drain (rhieflv into the deep fascial plexus and pass indirectly to the 
axillary vessel,” a conclusion that accords with other known facts of dissemina¬ 
tion, and especially with the work of Heidenhain. The peripheral set passes to 
the fascial plexus on the pcx-torals and ends in the central group of axillary 

INFRA-CLAVICULAR 
CLANOS 



glands. Tlie cutaneous Ivniphatics may anastomose with tlie lymphatics of the 
other hreast. Some of the lymphatics from the skin of the inner portion of the 
breast may drain into the lymphatics which run with the perforating branches 
of the internal mammary, while others may pass into the central grn\ip of glands 
of the opposite axilla. I’oirier and ('nneo have de.scribed a set of ve.ssels which 
drain the. upper part of the hreast and pa.ss directly over the clavicle into the 
SLipraclavienlar glands. (Vca.sionally these same lympliatics empty directly 
into the infraclavicnlar glands. 

The i/linuliihir commence in the perilolmlar connective tissue and 

follow the milk d\icts, the majority emptying into the subareolar ple.xus, the 
remainder passing to the fascial hunphatic jdexiis. The subareolar plexus is 
“the chief collecting depot” of the intermammary plexus. Tt receives lymph 
from the are<da, the nipple, and the major portion of the gland. From the 
plexus 2 and d trunks pass upward and outward to the central glands of the 
axilla, or before reaching the axillary glands they may enter the 2 glands l>dng 
.on tho third digitation of the serratus. This arrangement is considered by Leaf 
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to be the most usual. The surgical significance of this fact is that these glands 
may become involved before the axillary glands, and consequently should always 
be felt for. 

The followiujj adtlitioiial lympli cliaiiiiels are given l)v Leaf: 

* 

‘■(a) 0)11“ or iiKire cilluT iirisv -iiiarali'lN in llu- niaiinnii or ili-isocinte 

tlieinsclves from tlie iiriiiciinil l.vmpliatic oliamiol. tlicn pcrConilo llio |ioclor:ilis major 
mill run cither into the acromiotlioracic or ini'racl.n i, ul,ir uroup of alamls (Fitr. 2). 
Gross^man has injccliMl tins trunk three times in tlnrl\ ilitfereiit suhjeets, 

“(h) One or the otlier ot tlie two tlioraeie dI.iimIs \ihieli lie on the serratus max¬ 
ims may send an emissary { Fif;-. 2 ) in front of or helinid tlie peetoralis minor or iier- 
haps hotli, and tlius disehar^'e a portion of its 1\inph dire<-lly into the aeromiotlioraeie 
fjroiip, wliile the rest, travelin^^ aloiia: the prnieipal l.Miiphatie I’hinniel, empty them¬ 
selves into the central itroiip of ;;lands. 

"(e) 'I’he lymphiities from the inner extremity of the lireast hdlow the eoursi' of 
the perf■)ratin^' hranehes of tlii' internal mannnary arler.t ; that is, they perforate the 
peetoralis major and internal intereost.d museles ,nid join the internal mannnar.y 
trunk which ends in tin* sternal ftlands. The latter are iisuall.i situated in the first,* 
second and third intercostal spaces.’’ 

Ot'lsiu'f fiiiiinl sevefiil eliaiiiiels at tlie internal liorder of the iiiammnrv 
gland wliieli jiiereed tlie peetoralis major and entered the thorax tlirongli the 
foni'th intereostal space. Some of the vessels followed the intereoslal vessels to 
the .spine. It is through these latter channels that cancer may advance to the 
spine. 

Tilt-; ly.mi’ii.vtk; anatomy or tiik i-Aiti ktk.s ami Tiit: MTitrcTHUKH 
OVKn WHICH tiik HltKAST I.IKS This includes the lympliatie I'aseiiil 
jile.xns, the Ixmpliaties of the pectorals, the serratns magniis, the intereostals, 
the external ohliipie, ami the reetns. 

The intimate i'elationslii]i and the surgical importanee of lli<‘ breast and 
the faseial l\m]ihatie plexus have been aldy brought out by Handley'. The fol¬ 
lowing deserijition i.s taken from bis work (7) : 

Till', F\s(l.\i, I.)\n'll\Tie I’l.rvi s ( Fiir. —“The l.\inphiilie plexus of the iiei'- 
toriil fascia is often spoken of ns if il wi're an niiiiloiiiienl eiililv. Il is in ri'iilily 
iiK'refv a ennventioiial subdivision of the dei p fascial lympliatie plexus, whose net¬ 
work of intereommuiiieatiiijr ehannels imests the entire bod\. '1 Ins rrreat jilexiis is 

divisible by the median idaiie of tlu' hodv, and h.v two liori/oiital planes passii.i^ 
fhrnujfli the ehivieles and throllKh the imihibeiis, respect II el,1. into six ealchiiieiit 
areas, three on either side, draining as the I'ase may he into the eervieal, the axillary, 
or the iiifruinnl phinds. Within each area a sjieeial set of trunk lymphiities arises 
from the plexus and eoiiverpes on the eorre-pondiiiK set of jflaiids. The line, or rather 
zone, separating any two adjacent areas, may be culled the lymphatic water-partinir, 
and is uriatoinieally a zone of narrow, tortuous channels iiowIhtc truvcrsi'd by trunk 
lympliatii“s, a rcfrimi conse(|uciitly where the lymph stream is at its feeblest and where 
even very fine partii'les are liable to he arrestfsl. 'fhe jri.ueral idea, then, which we 
have obtained, of the parietal l.vni|ihatie s.X'terii, is that of a vast horizontal network 
of fine channels, coextensive with the siirfiiei' of tlie boily and reeeivinjr above riiini- 
berleas fine vertical tributaries, wliieh eonve.v to it the l.vinph from the skin and its 
appendages. Among the latter we must include the breast. On its dfs’p aspect the 
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plexus receives tributaries from the subjacent tissues. From this great plexus, whieij 
, lies in the subcutaneous fat upon the deep fascia, the lymph is conveyed by six sets of 
* lymphatic trunks, each draining a definite area, to the cervical, the axillary, or thi' 
inguinal glands.” 


Thk J.YMi’iiATifw OK 'i iiK Skuhatus Magnus. —There arc 2 sets, the super¬ 
ficial and the deep. 'I’lio lower portion of the superficial lymphatics follows the 
branches of the .snhscapular artery, entering the siibscapular and the central 
axillary glaiids. The upper branches drain into the infraclavicular glands. 
The deep act coinrnunicatcs with the external iiitcrcostal glands. 

T.ymimiatics ok TiiK Exteunat. Intehcostat. Muscles. —The lymphatics 
of the external intercostal muscles pass into vessels which run posteriorly in 
each apace and drain into the intercostal glands. 

Lymi-iiatics of the Internal Intercostal Muscles. —These run from 
before backward and drain into the internal mammary chain. 

The Lymkiiatics of the Pectoral Muscles. —^The lymphatics arising 
from the septa which run over the muscle drain into the infraclavicular, the 
acromiothoracic, and the thoracic groups of the axillary glands. On the inner 
side of the muscle some of the lymphatics empty into the internal mammary 
glands. The lymphatics of the minor follow the same course. 

The ],Y!ktKiiATTcs ok the E.xternal Oulique and Pectus ^Muscles.— 
The lymphatics of the abdominal wall follow the arteries which supply it. The 
rectus is supplied above by the superior epigastric, below by the deep epigastric, 
laterally by the hmdiar arteries. In the region of the umbilicus, there is an 
intimate connection between the lymphatics of the rectus muscle and the lymphat¬ 
ics of the triangular ligament of the liver (Fig. 21). When cancer invades the 
lymphatics of the rectus and advances as far as the umbilicus, it may spread to the 
liver by the triangular ligament, downward in the direction of the deep epigastrics 
to the external iliac glands, or backward along the lumbar arteries to the aortic 
glands. 

The upper portion of the external oblique is supplied by branches of the 
musculophrenic, which perforates opposite the ninth rib. The lymphatics ac¬ 
companying it enter the internal mammary group (sternal glands). 

AXILLARY GLANDS.- -W'ide variations in number and position of the axil¬ 
lary glands (Figs. 2, 20, 84, 80) occur. The various groups have been classified 
by 1 jcaf ns follows: 

“(a) Central: Two to five Rlands usually alxiut the size of nlnionds, embedded in 
the axillary fascia. 

“(b) Subcnpsular: Three or more large glands lying over the dorsalis scapular 
artery and the termination of the subcapsuhir vein. 

“(c) Pectoral: One or more .small glands lying to the inner side of the axillary 
vein behind the pectoralis minor, some members of this group being often found just 
almve the upper Iwrdcr of the pectoralis minor at the origin of the acromiothoracic 
vessels. 

“(d) Infraclavicular: A few small glands lying on the serratus magnus above 
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the pecto^alis minor and to the inner aide of the nxillnry vein iininodintoly below the 
clavicle. 

“The lesB constant groups consist of: 

“(a) Two or more small glaiuis situatinl at the i‘omnieneenu‘nt of the suhenpsular 
vein, as it lies on the serratus magnus. 

“(b) A few glands lying on, or iininetliately under tlie lower margin of the jM'e- 
toralis major, in front of the second or tliird serration tif the* siTratus inagiuis. 

“(c) A few glands arc occasionally mhii hetwivn the peetoralis major and minor 
muscles over the course of the pwtoralis hranehes of the aeromiolhoraeie artery. 

“(d) A cephalic gland is occasionally found in the groove hetweeii the pivtoralis 
major and the deltoid. It may ho immediately helow the clavicle or one and a half 
inches lower down to the outer side of the axillary vein." 


EXTRA-AXILLARY GLANDS. —Alost of tlie filaiids are situated withiu the 
axilla. The following arc found without: One of the suhsca|Milar gmuj) at 
times projects backward tind lies betwt'cn the teres minor iiml infraspinatus 
(this gland is liable to escape notice and a sjuviiJ search should always 1 k' imnle 
for it) ; some of the infraelavietilar groiij) may be to the outer side of the axillary 
vessels; the cephalic gland, when ])resent, lies over the eejihalie vein external to 
the axillary vein. These glands have to be irmoved s<’])arately. Beside the 
larger lymphatic glaml visible to the naked eye, there an* innumerable tiny 
nodules of lymphoid tissue, each of which is a miniature, lymphatic, gland. 
Stiles states that fat lobules may, if the jk'ciI arise*, develop into lymphoid 
tissue. 

The Axillary Fascia.—It will be readily seen that an operation which diM*s 
not remove the axillary fascia in toto ( Figs, liit, .‘>2, :!:!) fails to nmiove all the 
lymphatic tissue from this region ; hence, the importance of a knowledge of the 
fascia. There are .‘I distinct fiuseia* lining the axilla: 

(1) The cost(x;oracoid or susjx'iisory ligament is attached to the clavich! by 
a double root, which incloses the* suhelavins itiu.scle. Lower down it again splits 
in two, to surround the pcrtoralis minor, reunites, ami hlemis with the sub¬ 
cutaneous (issue of the skin. From its under surfaei! it gives off the ligHinent of 
Gerdy, which passes to the sheath of the axillary vessels. 

(2) The deep axillary fascia- covering the muscles form tlu! posterior and 
external walls of the axilla; a deep internal fa.seia covers the .serratus niagmis; 
and a deep anterior fascia attached above to the elavi<-le, and covering the po.s- 
terior surface of the peetoralis major, fonns the greater portion of the anterior 
wall of the axilla. 

(3) The fascia covering the lower portion of the axilla extemls from the 
fascia over the serratus magnus to the fascia of the arm. It presents an oval 
opening, the outer edge of which is known as the ann arch (Annlx)g(!n), the 
inner edge as the axillary arch (Achselbogen). 
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THE SUItaiOAL TREATMENT OF THE ANOMALIES AND DISEASES 

OF THE BREAST 

DEVELOPMENT ANOMALIES 

Micromazia.—^licroTiiazia ia the condition in which the infantile type of 
niamnia j)craists after p\iherty. Tt ia often an expression of defective genital 
development, and at times ia asaiMnated with malformations of the p(!ctoral 
niiiaclea ami chest wall. 'I'hc condition can he somewhat improved by aystcinatic 
exerciatjs and massage. If, for estlndie reasons, it is desirable to increase the 
fnllness ()f tin; breast, a ])ortion of fat can he taken from abdomen or buttock 
and trans[)lant(;d into the i-etromammary space. Gaillard 'riiomaa’ crescentic 
iiicisioii (se«^ pag(! (»12) is natal. A graft of snitahle dimension ia inscirted bc- 
tw(!en th(! [)osterioi’ sni'face of tin; breast and the anterior snrfac<; of the pec- 
toralis major, and is tixetl in place by catgut sntiire.s. The wound is closed 
without drainage and a supporting haiidagt* a])[)li(‘d. 

Polymazia (Supernumerary Breast) and Polythelia (Supernumerary Nipples). 
—'I'liese conditions are not nncomnion, hut removal ia only indicated tor esthetic 
reasons or wh<n-(! the snpernnmei-ary organ is giving rise to ])ain or discomfort, 
'riiese conditions arise during lactation and are encountered most frctjuently in 
the axillary mamma, rarely in the inguinal mamma. If mastitis and abscess 
occur, they should be treated ae(;ording to general surgical principles. 

ANOMALIES OF SECBETION 

Agalactia.- Tim coni]dete ab.scncc^ of secic'lion is, as a rule, bilateral. The 
treatment consists in endeavoring to induce lacteal seci'etion by cupping the 
ni|)|)le and by a])plying a vigorous snckling infant. Williams has ])ro[)osed the 
a])plication of (dectricity ami massagt' to tin' hrcaist and ovary, d’miics, galacta- 
gogiKfs, etc., art! indicated. The therap(‘nti<‘. valiu; of specitie organotherapy for 
this anomaly has not yet Ihhmi determined. 

Galactorrhea.- 'I’he tlow of milk may be excessive' during lactation, or may 
be nndnly jerolonged (galactorrlu'a). As a rule, the condition is bilateral. 

If the secretion ju-rsists after weaning and is nndeimining the patient’s 
health, every means shonhl he taken to check it. The breast is treated locally 
with a compression bandage, belladonna ])histers, compound iodin ointment; 
and internally by belladonna, bromids, KI, extract of corpus Intenm, and 
saline purgatives. If jialliative means fail and the drain on the system becomes 
too great, resort may be had to amputation. .As an alternative Baumgartner 
lias suggested resection with ligature of the principal arteries and lactiferous 
ducts. 

Heteroohronio Lactation.—Tliis comprises all lactation occurring outside the 
normal nursing period. For the consideration of that occurring in the new¬ 
born and at puberty, see Engorgement (page 623). In the male it may accom- 
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pany gynecomastia; in the female it is not nncojimioii, niul is often tlio result of 
a mechanical irritation of the nipple. Vogt reportt'd a ease of hudation <x'cur- 
ring after a severe burn of the chest, the secretion having evidently been started 
up by the intense local congestion caused by the bnrn. Tin' ipicstion of the 
relationship between lactation and the function of the ovar\ i.s not dclinitely 
settled, but it appears that the corpus Intenni of I lie ovar\ .sei-rctes a suhstance 
which, entering the general circulation. alTcct'^ the function of the nianiinary 
gland. Bauingartner, on account ol the antagonisiii bclwia'ii the genital func¬ 
tion and lactation, suggests the use ol the I'slraei ol corpus lutiuini foi' the 
treatnient of a galactorrhea and heteioehronic hu'tation, and the einplovinent of 
the ovarian extract in the eases where the milk secretion is impaired by a 
diminution ot the nimises. 'I'he ovarian (‘xtraet inci>‘:ises the oxarian eongi'stiou 
and thus relieves the breast. 

THE TBAXTMATIC ATFEOTIONS OF THE BREAST 

The following eonditions will be considered under this head: wounds, 
contusions, and burns. 

Wounds. 'I'he tr(‘atment of woiimls ol the non laclal i nc hreasi pi'esents no 
s|)ecial ditHcultics. ^\'he]l th(‘breasi is woiimlecl during the peiiod of laeialion 
and the lactiferous duets are involved, a milk listiila max dexeloji, xxhieh xvill 
Spontaneously disa|)pear. howevei', if laetation he stn|ipe(k 

Contusions.-- d hesc' lesions arc' Ireipient and olten ai'eompanied hx' sexere 
jtain. I'hey vai'y from a simple eechx niosis to the lornialion of a large hema¬ 
toma. Exam|)l(>s of manimarx ahsees.. folloxxing traumalisni are not uneom- 
mon; on opening such an absce-s. pus mixeil xvith broken down blood clots xvill 
be found. A certain iiumher of cases of elironic nia'Iilis gixe delinile histories 
of rejieated trauma, d'he l■elalionsl;ip helxxeen tumor fornialnin and trauma¬ 
tism is still prohleinatie. 'I'he Irealmenl c'lUsisIs in the aiijdieat ion td' xveak 
refrigerant lotions and a eompression bandage, and in Ihe remoxal ol all sourc-es 
of chronic irritaticui. 

Burns. — lJurns of the breast cdlen aeconipany burns ol ihe neck ami thorax. 
Ex’en if the nijiple and lactiferous duels are destroxed hx cicalrieial contraction, 
the breast may not atrojihy; and if lui'cnaiiey ensues, the possibility of inlla:n- 
mation, abscess formation, and gaiigrein' is to he eonsiilered. 

The atiperficial burns in this ri'cioii aii' l»esl treated by the dry hot-air 
method; the deeper burns by the usual surgical methods. 

CONGESTIOHS AND ENOOBOEMENTS OF THE BREAST 

Under this heading will bo considered; ma.stitis of the nexv-born (mastitis 
neonatorum), mastitis of adole'cenee t/aa.s/iVf.s nditirsccniiutn), and milk en¬ 
gorgement (lactation mastitis). 

Mastitis Neonatorum. —The breasts of the new-born of both sexes are subject 
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to hypertrophy. The epithelium of the ducts undergoing im active prolifera¬ 
tion, the gland becomes swollen and tender, and a few drops of milk fluid can 
be expressed. The condition is of little importance, and, as a rule, subsides in a 
few days unless the breast is irritated or infected. The treatment consists in the 
application of soothing lotions. If an abscess develops, it should be oponed and 
drained. 

Mastitis Adolescentium. —This condition is observed both in boys and girls, 
and is an expression of physiological development. The treatment consists in 
the application of support, moderate compression, and soothing lotions. 

lactation Mastitis. —An extreme degree of physiological engorgement may 
take place during early lactation due to the blocking or.the retention of milk 
in the gland. This retention may he caused hy the imperfect formation of 
the nipples, ther blocking of the. lactiferous duets, or the failure of the child to 
suck. If possible, remedy the causative factor and relieve the milk engorgement 
by massage, the breast pump, and extra nursing. If these means fail, lactation 
should ho terminated and the further secretion of milk arrested by the applica¬ 
tion of a firm compression bandage, and the administration of saline purgatives, 
'belladonna, potassium iodid, etc. The milk engorgements derive their surgical 
importance from the fact that they are one of the chief predisposing causes of 
pyogenic mastitis. 


ACQUIRED DEFORMITIES OF THE BREAST 

Pendulous Breast. —Flaccid and pendulous breast may give rise to neural¬ 
gia, dragging pains, chronic congestion (Velpeau’s hypcrstatic engorgement), 
chronic inHammatory changes, and suhmammary ec/.cma. A jicndulous hyper¬ 
trophied breast is, for cosmetic and functional reasons, a drawback in the the¬ 
atrical and opcrtitic professions. Kiittnor ()uotos a case of an opera singer who, 
on account of the hypertrophy, had to bandage her breasts to the abdomen. 
This limited her hrcgtli so that her voice lost in tone and volume. Palliative 
means of compression bandages, massage, and support failing, some form of 
mastopexy, resection, or excision with a plastic reformation of the gland, must 
bo performed. 

MASTOPEXY (GIRARD) —Qaillard Thomas’ crescentic skin incision is made 
under the breast, the breast loosened from the pectoral fascia and turned upward and 
backward so that the under surface of the breast is anterior. A blunt separation of 
the pectoral muscles is made, and the cartilniro of the second rib laid bare. A strong, 
slightly curvet! needlo is threaded with heavy chromic catgut and passed from above 
downward in the form of a mattress suture, through the cartilage of the rib and the 
upper jx)le of the gland sheath. The suture is tightened and the breast raised to the 
desiretl level. Four loop sutures of different lengths are placed in the posterior sur¬ 
face of the gland extending through its entire breadth and taking a point of support 
from the first suture. The sutures, when ilrawn tight, act as puckering strings, 
gathering the spread-out gland into a hemispherical shape. The posterior surface of 
the gland is then sutured to the pectoral fascia by numerous interrupted sutures and 
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the wound closed. Strips of fusciu latn pss'i(>«| nrouiul the whmiuI ril> niid iistxl ns 
slings to support the brenst. may Is' foil mi of value. 

LATERAL MASTOPhXY. \ erelieiv ( 1S1*S) devised an (tperatidii enlled Int- 
eral nuistopcxY. 11c removed a triaiifjnlai'-.'Iiajied portion of skin and snlientaiu'- 
OU8 tissue from tlio rcfjion lietween tli(“ axilla and the outer liorder of tin* jH'i'fo- 
ralis major and tlio breast, the bast* of the trianirle beim; vi'rtieal and tin' apex 
toward tbo breast, lie sutured the wound in a ^ -sliaped manner, f'oreimj the 
breast upward and outward. I bis method does not ri'store tlie breast to its 
normal position, and is, therefore,-inferior to tiirard's o|ieralion. 

EXCISION OP THE JfAMMARY TISSUE W'lTH Till-; ItEPOItMATION OP A 
MAMMA BY SKIN AND tAT.- I liis opera! ion was pertoinied lii Ivntiner on a 

younf,' opera .siiif-er before mentioned. It was important. ai'eonnt of the 

interferenee with her voice, to remove the hyi»ertrophied breasts. Krom a eos- 
mctic standpoint it was almost a.s important that no sear Ix' seen and that the 
substitute breast.s be so eonstriieted as to allow the wearing of a low neek dress. 
In perforiniiifij this operation, I homas (‘reseentie inei^ion was made, the mam-, 
mary gland removed, and the defivt lilled with fat. 1 f a siillieient fat tissue can¬ 
not be .secured in the mammary region, a transplant is taken from the abdomen 
or buttock, T'hc .sliajie, tone, and fullness of th<* m*wl\' eou>tru<'ted mamma can 
be greatly improved by .systematic ina.s.sage, and within ;i to li months surpris¬ 
ingly natural-looking breasts can be obtained. 

RESECTION. —I’ousson and Michel excised a largi' jtorlion of the skin and 
glandular ti.ssuc from the upper ciremnference of tin' hrea.-t ami fixed the re¬ 
maining portion to the pectoral fascia. Delmer lixed the breast to the jierios- 
tcum of the third rib. The di.sadvantage of this ojieration lies in the ])rominence 
of the sear, w’bieb sometimes takes on a keloid eharaeler. 

Atrophy of the Breast. -'I’hc vidmne of tin* breast, is not an indication of 
the development of the gland, certain women with large breasts being miahle to 
nurse, while of others w'ith small breasts the reverse is true, .\trophy is normal 
after the menopause, and abnormal when it appears after the first, (hihl. ft 
may bo due to local causes, .such as mastitis or the eompression nf a corset. 
Atrophy has been encountered after mumps, with ehloiii-.i--. syphilis, and tu¬ 
berculosis, and is present in cretins, degenerates, and in infantilism. 

Treatment consists in remc'dying the constitutional fanit, if jiossible, and 
employing means to e.xeite lactation f.«ee Anomalies of Secretion ). 

Diffuse Hypertrophy of the Breast. The treatment varies with the tvjic: 
(1) diffuse hypertrophy not associated with-pregnanev: (2) diffuse hyper¬ 
trophy associated with pregnancy. 

(1) DIFFUSE HYPERTROPHY NOT ASSOCIATED WITH PREONANCY.—The 
following conditions are considered under this heading: the so-called hyper¬ 
trophy of puberty or virginal hypertrophy; hypertrophy occurring in intermit¬ 
tent fever; hypertrophy of the breast in elephantiasis. 

ITyiiertrophv of the breast associated with interrnitfent fever yields to ap- 
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propriate quiiiln therapy. Enlargement of breasts in elephantiasis may call 
for amputation. 

Diffuse Viroinat. llYi’f;KTKOPJiY.—Diffuse virginal hypertrophy is of a 
progressive nature, the growth being either rapid or slow, and with little or no 
tendency to spontaneous cure. In the 27 cases reported by Delbet, only one re¬ 
turned to the normal. 

Palliative Treatment .—The palliative treatment is employed in the milder 
and earlier cases. It consists in the application of compound iodin ointment, 
compression bandages, the recumbent position, a dry, spare diet, and the in¬ 
ternal administration of KI. If acute and associated with the suppression of 
the menses, this condition is to be actively treated. The failure of palliative 
means is not surprising when wo consider the progressive nature of the disease 
and the close relationship it boars to a diffuse tibroina. 

Tho o/ierative nieasures consist of (1) resection, with Dr without mastopexy; 
(2) amputation. 

liesedion .—Successful resections have been performed by Morestin, Ver- 
chere, I’ousson, and Dchner. Morestin exposed the posterior surface of the 
breast by means of Thomas’ semicircular incision and resected a disk-shaped 
segment from tho under surface of tho breast. The hemorrhage was controlled 
by compression and the wound closed with fine sutures. A cure was obtained 
in the left breast, but the condition continued in the right. The operation 
was repeated, and the second time resulted in a cure. In a subsequent case, 
^lorcstin, after the resection, fixed the cut surface of the breast to tbo apo¬ 
neurosis of tho poctoralis major. Dchner removed from the upper segment of 
tho breast a large elliptical portion of skin, subcutaneous and hypcrtrophieil 
mammary tissue. Tho fibers of the pectoralis major were sejiarated by blunt 
dissection; tho periosteum of the third rib exposed, and the breast sutured to 
it. Tho inflamed condition of tho skin beneath the breast prevented tho use of 
a snbmammary incision. 

Amputation .—.Amputation is indicated if all palliative means have failed; 
if the progressive growth is causing distressing symptoms; or if tho breast is 
edematous and engorged with blood. As a preliminary precautionary measure, 
to minimize the loss of blood, tho patient is put to bed, tho parts supported, and 
a eompression bandage applied. One breast is removed at a time, thus diminish¬ 
ing tlio shock and lessening tho hemorrhage. A moderate interval of time is 
allowctl to intervene before the second breast is removed, as a spontaneous 
diminution of the s'ceond breast, after the removal of the first, has been reported. 
.The larger breast is removed first. Ample skin flaps are turned down, and if 
tho tumor is very vascular, the hemorrhage is controlled by passing 2 strong pins 
through tho gro\vth (Porter) and winding rubber tubing beneath them. The 
growth is then cut away, the constrictor loosened, and the bleeding points 
are secured. If advantage is taken of the anatomical fact that the principal 
blood supply of the breast, both arterial and venous, is superficial, and the 
dissection is carried out between the posterior surface of the gland and the 
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pectoral fascia, the loss of blood will be greatly diiniiiishod find tlio use of pins 
and constrictors will be uuneci'ssarv. 

(2) Diffi’sk llYrKrtTuociiY AssoctATKi) WITH Phkcinanc'y. —Here the ex¬ 
pectant plan of treatment slionld Ik‘ ciiiploycil, as the completion of pri^ancy 
produces an amelioration of the condition. In tlie acute eases means to induce 
lacteal secretion, as cu])ping of the breasts or daily application of n suckling 
child, shoiild bo employed. Urgent symptoms call for the termination of the 
pregnancy or the ampiitation of the breasts. 

Prognosis .—The virginal hypertrophy has less ti'mlcucy to spontaueoits ar¬ 
rest. In hypertrophy of pregnancy TiO p<‘r cent, of the c’ases ri'grcss aftev de¬ 
livery, and of the remaining r>0 per cent, only JO per c<Mit. rcipiin' amputation. 
According to I’ortc'r, in imtreated cast's, 1 in 10 dit's. Certain coni|)Iicntions 
may arise which make the j)rognoais much niort* grave. Thest' bn*asta are moro 
liable to infections, abscess formation, and gangrene, and abortions art* common. 
Cachexia has occurred from the enormous size of the tumor. Curvature of the 
spine and chest deformities have been re))ortisl. If the oj»eration is carefully 
curried out, the mortality is negligible ami the cure certain. 

Gynecomazia or Gynecomastia.—'I'lie term gyn<‘comazia or gynecomastia is 
applied to hyjM'rtrophy of tin; breast occurring in tin* male. Cases of a real 
glandnlar hyj)ertroj)hy in contradistinction to a lii'aping up of fat and fibriJiis 
tissue are rare. The condition may be unilateral or bilateral. The gyneco¬ 
mastia may be essential, as ob.scn-ved in ])alients otherwise* normal; or it may 
bo associated with a coTigenital or uCepiircd testicidar atropliy. 'I'he hitti*r con¬ 
dition may be the seeiucl of an orchitis due to trauma, mumps, syjdiijis, or 
tuberculosis. No treatnu*nt is ncces.sary, unless it gives rise, to deformity or 
becomes tronble.some. In the mild case' a e-ompression bamlage with the inte‘rnnl 
aelministratiem etf KI is imlie'ate'el; in the acepiireel forms organotlu-rapy has 
been suggeste'd; in the syphilitic the tivatirn'iit is that eif syphilis. 


VASOULAB AND NERVOUS APFEOTIONS OF THE BREAST 

Under this heaelir.g the fedleiwing will be; e*onsieh*re*il; spemtariemus ecediy- 
mosis, bloody di-scharges from the nij)j)le, anel mastejelynia. 

Spontaneous Ecchymosis. — Sj)ontane‘ous e*e*ehyme)sis is feeund in hysterical 
women, in hemophiliacs,- and accom]>anying certain dise>r<lers ejf menstruation. 
The treatment of the ao-callcel spontane*ous ecxjhymosis e-einsists in the removal 
of the causative factor anel in the application of light eouiprcssion anel soothing 
lotions to the breast in the acute stage, aeid later of gentle massage, heat, etc., to 
promote absorption. 

Bloody Discharge from the Nipples. - .\s a blextely discharge from the nipple 
is the classical sign of papillary cystaelcnoma, it is incimdeerit on the surgeon te) 
prove that the so-called spontaneous blecelings attributeel to vicarieuis menstrua- 
* tion, cte., are not manifestations of a new growth. The proof will require an 
exploratory operation. 
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Haitodynia (Neuralgia of the Breast). —Irritable breast is most common iu 
neurotic young women who have, associated with it, disturbances of the repru 
ductive system. This requires treatment of the neurasthenia and of the genital 
conditions. A bandage is applied with the object of supporting the breast ami 
keeping the patient from handling it. Local analgesics, belladonna plasters, hot 
air douches, galvanism, and the application of the tincture of iodin are used. 
In the severe, persistent cases alcohol injections of the nerves have been sug¬ 
gested. Baumgarten suggests the evulsion of the involved intracostal nerves, 
as they escape from their canals. Finney reports a case in which it was neces¬ 
sary to amputate the breast in order to relieve the intense pain. 


AFl'EOTIONS OF THE NIPPLE 

Affections of the nipple are a fertile source of much misery in suckling an<l 
the cause of most mammary infections. The treatment of the following condi¬ 
tions will bo considered: (1) defonnities, (2) infl.ammations, and (:5) tumors. 

1. Deformities.—One or both nipples may be small, nmbilicated, or iu- 
vaginated. The condition is congenital or the result of a-cicatricial contraction 
following a previous inflammation. Under these conditions suckling becomes 
impossible or is difficult and unsatisfying. The redoubled efforts of the child 
may produce an irritation rendering the formation of cracks and fissures pos¬ 
sible, and thus predisposing the breast to infection. 

SMALL OR ATROPHIC NIPPLES.—A preparatory courac»of treatment, with 
the object of developing the nipple, should be begun as soon as the condition is 
recognized. Cientlo traction, systematic massage, and cold applications to 
stimulate the contraction of the areolar muscular fibers are employed. Be¬ 
tween the treatments the nipple is surrounded with a thick ring of plaster, and 
a firm compression bandage applied. This gratlnally renders the nipple more 
and more prominent. In eertain villages in France it is the cn.stom to prepare 
the breasts by offering the' nipples to the suckling of a vigorous infant. 

UMBILICATiON.—In this condition the nipple is well formed, but impris¬ 
oned iu a depression produced by an overhanging ridge of skin. Jfursing js 
impossible without surgical intervention. Kehrer has devised an operation 
called maminilliplasty, to remedy this deformity. Good results have been re¬ 
ported by Hernia 11 , Uapiii, and others. 

^MAMMii.Lini.Asi’Y (Fig. —T’wo ercscentic-shapcd portions of akin are re¬ 
moved from the overhanging skin edges, the detip adhereiices of the lactiferous 
ducts are carefully freed, and the edges of the wound sutured. ^Vllero the de¬ 
formity is marked, a complete ring of akin is removed from the overhanging 
edge, and the inner circular edge of skin is united to the outer edge by inter¬ 
rupted silk sutures. TTie resulting traction levels the projection edge and forces 
the nipple to rise. The after-treatment consists in measures to develop the re¬ 
stored nipple (see Treatment of the Small Nipple). 

INVAGINATION.—This is the most advanced and the rarest of the deformi- 
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ties of the nipple. (.oiigeiiitnl or acquired iiivn^iiiutioii ia not to bo confounded 
with the retraction caused hv niali^iiaiicv. 'I'lie (nnitnient is aiinc<l al keeping 
;ho depression dry and clean, and avoiiiinir tv/eina, ulceration, and mastitis. 

2. Inflammations of the Nipples.— I’.xcoriations, cracks, and lissurca are 
the commonest lesions of the nipple. They occur dnriiif: lactation, and, as a 
rule, are the result of a hu*k of clcaidiiiess. 1 hey derive their importance from 
the fact that they arc otten the startiiisr point ot an acute mastitis. 'I'hc soft and 
delicate nature of the areolar skin, the ctmstant nnnsture, and the repeated irri* 
tatiou keep the tissures from healing. 1 hi‘ pain mav he so severe that the patient 
cannot nurse, with the result that the hreast hecomi's enijori;i*d, which still 



further favors the spread of the infection. l’roj)liylactic measures shoyild ho 
instituted dui’iiiff the latter monthh of jireynancv. Pressure! or friction of the 
nipple must he avoideil, and, if iclracted, it should he uradnally withdrawn. 
During lactation the uijiple should he washed with warm horacic, sohition, 
dried, and dustc'd with horacic powder or anointed with liepiid alholin. Strict 
surgical cleanliness should he* ohserveil hy thee nurse a ml her hands ster¬ 
ilized before touching the nipples. The infant’.s month should he kept in 
{^d condition. Tf the tissures are painful, a shiehl shonhl he worn. 'Phis 
failing, nursing should he disc-ontinned. Deep fiss\ires and cra<!k8 should bo 
touched with a silver nitrate stick. In very sc'iisitivc cases it will be found ' 
necessary to precede the applicati<m of silver nitrate* with cocain. If there 
is a tendeney to form crusts, thcM* arc to be gently removed after softening, 
them in a solution of equal parts of !i() per cent, alcohol and glycerin. 

ECZEMA OF THE NIPPLE. Kc/,(‘ma may occur independently of preg¬ 
nancy and lactation. The treatment does not differ from that of eczema any¬ 
where else in the bo<ly. The chronic form may simulate Paget’s disease. 

SYPHILIS OF THE NIPPLE.— Chancre in this region is apt to l)e atypical, 
and may vary from a shallow flsstire to a large induratisl ulexir. The treatment 
is that of syphilis. 
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3. Tnmon of the Ifipple luid Areola. —Sebaceous cysts, 'arising in tin- 
glands of Montgomery, are the most frequent tumors. Others arc papillomata, 
angiomata, etc. The treatment is excision. 

PAGET’S DISEASE OF THE NIPPLE AND AREOLA. —Treatment is car 
ried out along the lines of carcinoma of the breast. 


INFI.AMMATION OF THE BREAST 

The inflammatory diseases of the breast arc divided into 2 classes, the acute 
and chronic. The cause of both is infection, but the diflPercnces in symptoms, 
prognosis, and treatment required uccessitato a detailed study. 


Aoutk Inflammation 

In tho treatment of acute mastitis the following conditions will be consid¬ 
ered: (1) mastitis of general infection, (2) mastitis of local infection, (.3) 
lymphangitis, (4) galactophoritis, (.5) abscess, (0) gangrenous cellulitis (dif¬ 
fuse phlegmon), and (7) ligneous phlegmon. 

1. Mastitis of General Infection.—Acute and subacute inflammations of 
tho breast may take place during mumps. Tbe condition usually resolves with¬ 
out suppuration. Occasionally atrophy ensues. Tho treatment is that of 
mumps plus the application of support aud soothing lotions to the breast. 
Ma-stitis has occurred after typhoid, aud as a metastatic condition it sometimes 
complicates septic abortions, puerperal infections, and other pyemic conditions. 
The treatment is that of any pyemic abscess. 

2. llaBtitis of Local Infection.—Mastitis occurring during nursing is by 
far tho commonest form. Attention cannot be too forcibly focused on the almost 
constant predisposing cause—cracks and Assures of the nipple. The apprecia¬ 
tion of this fact is the foundation upon which tho prophylactic aud abortive 
treatments arc based. 

PROPHYLACTIC TREATMENT. —Imperfectly formed or uidicaltby nipples 
are the most fertile source of cracks ami fissures. The prophylactic treatment 
must begin “with young girls. It is the duty of tho family physician to see that 
- tho mothers instruct their daughters in the care, development, and protection of 
tho nipples. For the prophylactic CArc of the nipples during pregnancy and 
lactation, see Diseases of the Nipple (page 029). Another safeguard of scarcely 
less prophylactic value is the prevention of milk engorgements (see page 623). 

ABORTIVE TREATMENT. —The close relationship of the inflammatory le- 
, sions of the breasts to the lymphatics is readily understood when we consider 
that tho sore nipples and cracks of lactation occur at the very moment when 
the lymphatic circulation of tho gland is at its height. Pyogenic organisms, 
gaining an entrance through A crack or advancing down a duct, reach a suc¬ 
culent soil. Tho abortive plan consists in the active treatment of all cracks 
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and fisBures of the nipple, enjiiorgements of the breast, lymphanftitis, and galac- 
tophoritis. For the treatment of the erneks and tiasim'a, see pa^ 629; for 
engorgements, see Lactation ^(astitis (page 

3. Lymphangitis.—Lyinphangiti.>* is treatcxl bv the application of wet dress¬ 
ings of liquor alniniiii aeetatis, Thierseh's solution, etc., and hv the eniplov- 
meut of a supporting bandage, (’old, in the form of iee, is employed by 
many surgeons, while others have seen henelit result from tho nso of nngneii- 
tmn ('"rede. 

4. Galactophoritis.—(lalaetojdioritis is a ]inrnlent intlammation of the 
ducts ami is eliaraterizcd by the eseap«‘ of pns into (he milk when ]ir(‘ssnro is 
applied to the breast. This insidious alTeetion i.s the cause of many fatalities 
among infants. Atrojdiy, marasmus, ])nrp)iia hemonhagiea, or signs of in¬ 
testinal infection in the child should demand an immediatif mieroseojtieal exam¬ 
ination of the milk. Tf jms is found, the child shonld he instantly withdrawn 
from the breast and active; means taken to ]trovide dnet drainage. (lentle mas¬ 
sage with cxj)rcsaion of the milk, the nse e>f the; breaist jmmjt. and llier's suction 
cups are indicated. Between treatments the breast should he sn]>|iorted, and 
W'ct dressings of alnminnm acetate a])|)lied. In adclition to the local means, 
general treatment is instituted with the object of drying np the breasts and com¬ 
bating the infection. 

5. Abscess of the Breast.—The care of any variety of aento mammary 
abscess in a nursing woman calls for both hs-al ami general treatment. 'I'ho 
child shonld be taken from the aih'ctcd breast and precautions institnt(‘d to ])re- 
vent engorgements in the opjjosite one. If the child is ti> h<; weaned, and this is 
nsnally desirable, treatment aimeil at the drying np of tin; milk is hegnn. 'Iho 
largo absorbent surface prescnteil by the hreast and the anemic state of tho 
patient make it imperative that the elimination of the toxins be scs’iired by a 
free catharsis and diuresis; that the strength of the patient lx; supported by 
a wholesome diet; and that her resistance he increased by fresh air, snnlight, 
and the exhibition of iron. 

The treatment of the following tyjH'S of abscess is considered: (a) stipra- 
mammary, (b) inframainmary, and (c) retromainmary. 

(A) 8UPRAMAMMARY ARSCKSS. Sni>ramammary abscess (Kig. 4) de¬ 
velops in the cellnlofatty snbentaneons tissue between the brea.st and the skin. 
The termination is by slongbing and iilccration of the integnment. .Mthongh 
the breast tissue is involvetl but litth', the skin desirnction may be extensive. 
Supramaramary abscesses are generally of lymphatic origin, as is cvidencx;d by 
the early and constant existence of an axillary adenitis. Ibis latter point is an 
aid in the differential diagnosis between the supra- and tho inframammary 
abscess. Superficial suppurations in tho form of common boils take pla(;o in 
tlie skin. These boils are conunoidy the direct result of an infection of tho 
small sebaceous glands of the areola. The treatment consists f)f incision, 
evacuation of the contents, drainage, and the application of wet antiseptic 
dressings. The surgeon must assure himself at tho time of operation that he is 
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dealing with a superficial abscess and not with a superficial pocket of an in¬ 
framammary hour-glass abscess. 

(B) INPRAMAMMARY ABSCESS.—Jnframatnmary abscess (Fig. 4) is the 
common form of abscess. The pus forms in the substance of the gland and, 

luirrowing in various direc¬ 
tions, soon forms a multilocu- 
lar cavity. The multilocular 
character of these abscesses is 
accentuated by the fact that 
they are prone to be restricted 
whore the pus has burrowed 
through the fascia or intra¬ 
mammary septa. Abscesses 
can thus assume a shape which 
can be compared to an hour¬ 
glass (Fig. 4). The communi- 
catioii between the deep and 
the superficial parts is repre¬ 
sented by a narrow channel. 
The term collar-button abscess 
has also been applied (Vel¬ 
peau’s “absces en bouton de 
chemise”). The surgical sig¬ 
nificance of the collar-button 
type lies in the fact that a su¬ 
perficial anterior incision may 
be entirely inadequate to cure 
the condition. 

(C) RETROMAMMARY ABSCESS.—The 2 most common causes of acute 
^ primary retrouiamiuiirv abscess (Fig. 4) arc the extension of an infrauiamniary 

infection into the retromammary space and the breaking down of hematomas 
following contusions of the breast. Secondary retromammary abscesses arise 
as extensions from neighboring structures, necrosis of the ribs, perforating 
cmpycuia, perforating ab.scesses of the lung, intestinal fistuhe, etc. They may 
also occur as a local nianifcstatiou in the course of a pyemia. These secondary 
abscesses arc liable to become chronic. Clinically the retromammary abscess 
pushes the whole breast bodily forward. The base of the breast shows an area 
of c<lcmn; iluctuation can be detected at the periphery; and the pus, if left to 
itself, points at the lower and outer part of the breast or burrows into the axilla. 
Untreated, the prognosis is grave, owing to the possibility of a rapid extension 
in cellular tissue. If the natural drainage is insufficient, the ab-scess is liable to 
become chronic and leave numerous tortuous fistula?; while an early, free in¬ 
cision in tho thoracomaiumary fold offers a speedy prospect of cure. The prog¬ 
nosis and treatment in the secondary variety vary with the causative factor. 


. REIPOMAMMARY SSACE- 
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ABSCESS 
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Fiq. 4.—Tyi'esh of Mammahy Auscess Formation. 






SURGERY OF ANOMALIES AND DISEASES OF BREAST 688 

ir 

Opebativb Treatment. —When incising the breast the following points 
are to be kept in mind: 'I'lic iijilk ducts must not be cut across; and, emulitiona 
admitting, the incision should be as far I'nan the front of the gland as can bo 
managed, if possible, in the thoracomaiiunarv furrow. 

The following types of oj)eratioii are emj)lo\cd in tlie treatment of acute 
,abscess: 

1. Small anterior railiating incision with ilrainage. in the thoracomam- 
inarv furrow. 

2. Alultiple small radiating incisions and the ap|dication of Bier's hyporo- 
mic treatment. 

!5. J^arge anterior radiating incisions. 

4. Areolar skin incision (Morestin). 

(1) .1 Aidrrior liatlialiiui I nri.'<ion with Dniinntir in ihc Thorac.o- 

mammary Furrow (Shirld'K Ojicnition) { Kig. I prefer this method for tho 
ordinary infraniaiiunnry abscess. The lollowing is a descrij)tion of the opera¬ 
tion as practiced by Shiehls: 


‘‘So soon ns clasticit.v ninl deep iliietuntion are evident, an incision is iinido radi- 
ntinjr from tlic nipple just larije enoua:h to admit the index tinm'r of the operator, and 
this is deepemxl nntil pus Hows. The finm'r is now pas.sed into tlie cavity and in tho 
vast majority of cases it will he found that the end 
of the dipit may he hrounht fairly near the siirfiK-t" 
in a dependent position, and this is m'l'crally at the 
thoraeomanimary junction. In this situation it 
ma.v es])ecially he noted that sears are afterward 
hidden from view. Sometimes the fini;er passes to¬ 
ward the axillary mar<rin, and oeeasKaially the cav¬ 
ity is so larye that a stout helit prohe mii't he used 
to indicate the most de])endent jiart of the ahsec'ss. 

In this situation the >;land hcini; well raiseil hy an 
assistant, a free opi'iiinp is to he made larp- enom;h 
to well evacuate the luis, and the tin>;er heinu now 
introdueed throu);h this, the inferior openinir, the 
operator will he suriirised to find that the jnis has 
burrowed about and is contained in loenli hounded 
by fibrous septa. All sin-h sejita and loenli must 
be broken by the finder and the nuinerou' irreifiilar 
spaces thus converted into one cavity. It is espe¬ 
cially noteworthy that in many instani’cs quite a 
narrow channel toward the nipple eonneets the 
main cavity of the deep abscess with the more 
superficial collection of pus opened anteriorly 
(‘shirt-stud’ abscess), and it will then hi' clearly 
understood how inefficient is drainaire in the prac¬ 
tice of those who are content with a s-nall super¬ 
ficial incision in these eases. The remainder of the treatment is obvious; The cavity 
is well flushed out with whatever antiseptic attent the operator fainies, and a full-sir.ed 
tube is introdueed from below. The openin>; made near the nipide is <-losed witli fine 
horsehair and painted with collodion. It readily unites with only a faint sear, and the 



Fio. .'i.—A Smai.l Anteiiioh lUnUT- 
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free drainage prevents the possibility of the re-collection of pus and a necessity foi 
further operation. The tube, a very large one, can be left in the cavity as long a- 
needful, and is slowly shortened and withdrawn.” 



(2) Multiple Small Jiadialiiuj Incisions plus Bier’s llyperemic Treatment 
(Figs. G, 7).—Small punctures arc made over the infiltrated area; a large suc¬ 
tion cup slightly smaller than 
the breast is applied. Suc¬ 
tion is maintained for fi min¬ 
utes, followed by a period of 
rest for 3 minutes. The total 
period of treatment is 45 
minutes daily. A moist, 
antiseptic dressing and a sup¬ 
porting bandage are applied 
and remain in position until 
the no.xt treatment. Under 
suction properly applied, the 
breast turns a dark red, re¬ 
mains warm, and the whole 
breast enters the cup. Dur¬ 
ing the earlier stages 30 to 

Flo. 7. — Bibb's Maumary Suction Cup. The glass trap is 00 g. <>. of pug mixed with 
to catch tho fluids so that they will not be drawn into , , , , i . 1 , 

the pump. blood and serum and milk 

can be evacuated; the dis¬ 
charge steadily decreases until serum alone is obtained. The following precau¬ 
tions must be observed in applying the suction: The suction must be gentle and 
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painlosSf tho breast red and wami, not blue and cold; removal of the suction 
should be followed by a reactive hvporeuiia; no ooeliyinotic sjKita should appoat* 
in the skin. It is claimed that with tliia treatment a cure with a niinimuni of 
disfigurement and glandular destruction can be obtai>)ed in a sliorter time than 
by the older methods. 

(3) Large Anfrrwr liatUafing Incisioiin. —'I'his niethod, which is disfigtir- 
ing and Very dcstriictivo of gland tissue, is reserved for tho severe case in which 
prompt and energetic treatment is retiuired. 

(4) ^forrMins Areolar Shtn I artH)hir skin incision is uae<l 
in tho esthetic treatment of altscess ot llie lireast, there being no other indication 
than an esthetic ono to justify it. '1 his nietliod is applicable to a superficial 
areolar abscess and to a collar-button al)s<-e.'>s pointing in the ari'ola, or ono that 
can be reached from tho areola. Following is .Morestin's description: 

“During lactation the areola is 2 to .'1 cm. wide. 'I'bc incision starts at tho root 
of the nipple and i)rocec<ls by the shortest, ronie toward the abscess. The skin incision 
halts at the areolar margin, the knife ladiijr tiu'n carcfnll\ jtasstsl under the skin and 
tho abscess opened to tin* bottom. The cavity is cxjilorcd with llic finger and tho 
commnnication between tho deep and superficial abscess made into otu'. The cavity is 
cleaned out and disinfected with tlie tincture of iodiii or formal. A large soft r\ihl)or 
drain is brought out through the .-ireolar wound, liemaslilis following lactation, the 
breast is voluminous and more or less pi'iidaiit. Thus in reality the arcida is in a 
dopendent position. Drainage is slopped in three to live days and a complete cure enn 
be obtained in ten to twelve days.” 

COMPLICATIONS.—Tronlilesoiiu' hleecjitig can Ix'eontnilled by |)iieking. If 
sinn.scs have formed, they should be laid bare, traced to their sonree, enrcttiHl, 
disinfected, and |)aeked; e.xeised : a wedge. sliaped portion of tlm breast e.ontain- 
ing the sinuses re.seeted ; and in eases where the breast is completely disorgan¬ 
ized, amputation will he recpiired. Deatbs from fat end)oli liave been reported. 
Sliiclds describes a case of acute mania aceom|)auying a mammary almccaa. 
We have hail two sueb casi's, in one of which the patient took her own life. 

NON-TUBERCULOUS CHRONIC AIISCKS.S. - Any acute absc4-ss may bwomo 
chronic. The infraniammary and retrnmainmarv types are most often encoun¬ 
tered. Tnframatnmarv ab.sccsses occur most frequently in women [last niidillo 
life. They result from infected hematomas, the sufijniration of cysts, or tlio 
lighting up of a residual abscess. 'I'he. retromammary types is most often tho 
result of conditions arising without the breast (sec jsage ()32). ('hronic alp 
scesses derive their surgical signiticaiiee from the difiicullies and mistakes made 
in diagnosing them. Such abscesses are often mistaken for tumors, cancer, 
cysts, tuberculosis, etc. The fact that a bloody discharge may be obtained from 
the nipple, that the nipple may be retracted, that the thick-walled abscess may 
simulate a tumor, and that axillary glandular enlargement is present, makes 
an accurate diagnosis ab-solutcly essential. 

The treatment consists in removing the abscess intact. Tho abscess is ex¬ 
posed preferably by tho thoracomammary incision; the breast is turned up and 
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the abscess dissected out in its entirety. If conditions prevent this, the abscess 
is incised, disinfected, and eflicient drainage provided. At times amputation 
of the breast is required. 

Chronic relromammarij-abscess arising without the breast is treated by in¬ 
cision, drainage, and tlic removal of the causative factor. 

6. Gangrenous Cellulitis (Diffuse Phlegmon). — Gangrenous cellulitis of the 
breast is treated on the same principles as any gangTenous cellulitis. 

7. Ligneous Phlegmon. —This term has been applied by Onihrcdannc to a 
condition in the breast that corresponds to that described by Reclns as ligneous 
phlegmon of the neck, or by the Gennans as ITolz phlcgmone. It is character¬ 
ized by a slow course and a wood-like hardening of the tissues. The condition 
may ])er8ist for months, but as a rule tenninates in resolution or gives rise to a 
chronic mastitis. 

Tho treatment consists in the cstahH.shmcnt of an accurate diagnosis, an 
improvement in tho patient’s general condition and in local means to stimn- 
lato the acitivity of the tissues. The latter consists in the employment of 
support, compression, compound iodin ointment, mercurial ointment, etc., and 
tho judicious use of ilicr’s suction cups. 


CliEONio Mastitis 

Chronic inflammation of the breast, or chronic mastitis, is characterized 
by tho increase in tho connective tissue and the gradual destruction of the 
glandular elements. The moat impottant part played by the surgeon is the 
scouring of an accurate diagnosis, the prevention of anything that might irri¬ 
tate the breast, and the treatment of any associated genital affections. 

The use of bandages, iodin, ointments, and other local applications should 
bo limited, as a continuous use may start a chronic irritation. 


TTJBEBCULOSIS OF THE BBEAST 

Primary tuberculosis of the breast is rare. With the few exceptions of 
direct inoculations of the breast, tho tuberculosis is secondary to lesions else¬ 
where. ’This fact brings into prominence the necessity of the general treat¬ 
ment of the patient. The skin is adherent in 70 per cent, of the cases, the 
nipple retracted in dO per cent., and .'lO ))er cent, of the cases show an early 
axillary .involvement; fistulization is not uncommon. 

Palliative Treatment.—This consists in tho use of the quartz lamp. X-rays, 
and heliotherapy. These procedures arc to be combined with the appropriate 
surgical treatment of the existing sinuses and pus collections. The peculiari¬ 
ties of surgical tuberculosis and the liability of such lesions to secondary in¬ 
fection arc to govern the surgical interference. The value of tuberculin for 
this condition has yet to bo proved. Provided the tuberculous lesion is 
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clearly limited to a small area, a iiaitial rosoffion of the gland may Ihj 
performed. This method is advivati'd by Kodnian in eases of young nnmar- 
ried women in whom a mutilation of ilie breast would impair elianees of 
matrimony. 

Badical Treatment. —The radical treatment, which is In’St, consists in am¬ 
putating the breast and removing the axillarv glands. 

Fro^osis. I’roviiled ail the diseasi* is removed and the axilla cleaned 
out, the operative treatment of the primary east's oifers a permanent and satis¬ 
factory cure with little or no mortality, lleeiirreiiet's however have In'eii rc- 
j)ortcd. In the secondary east's, tin' prognosis is modilit'il b\' tin' nature and 
extent of the t)riginal li'sion. Ib'avt'r rt'jaM'ts a series t>f l,"i primarv eases 
and 20 secondary ones trt'ati'd by o|)('ration witboni a di'atb. l!i'o('ndle, ro- 
viewing the late resnlts obtained in 1(! o])('rati\(' east's in ibt' T iiliingt'ii t'linit', 
reports but one reenrrenet'. I his was a sevi'ri' ease with seeoinlarv invtilvemont 
of the ribs. In the eases wbert' tlit; vadii'al tijH'ralion was performed, the per- 
centago of cures was O.’hT jier cent. 


SYPHILIS or THE BREAST 

The treatment t)f syphilis of tlu' breast prt'senis no spt'eial tiiIft'rt'iiet's from 
the treatment of .syphilis elsewht'it' in the hotly. 


ACTINOlVryCOSIS of the breast 

This rare condition may be the rt'siilt tif a tlireet inft't'litm llirough a crack 
in th(' nipple or skin, tir may be st'eontlarv to an abtltmiinal or llioraeie actino¬ 
mycosis. The tibstinatt' t'haraett'r tif tht' sn|)[)nration anti its leinlt'ney l,o de¬ 
velop metastast's, nt'cessitatt' pnimpt anti ('iiergt'lit' tri'alini'iil. I.tit'ally it is 
best combated by a wide t'xeision tir an amjmtation of the breast; internally, 
by the administration of potassimii ititlitl. 


HYDATID DISEASE OF THE BREAST 

Hydatid cysts of the breast are ran'. TTk'v may bi' sitnatt'il in the breast, in 
tissue behind the brea.st, or iti tin' jieettiral mnsele. T he bt'st metliotl of treat¬ 
ment consists in the excision of the cyst with the atljacent glamlnlar tissue by 
a wedge-shaped resection. Other inethtHls arc incisitm of the cyst, evacuation 
of its contents, removal of the jiari'iit cyst and ampiilalion of the breast. 


OALAOTOCELE 

Galactocelcs arc cysts containing milk or substancr's derived from milk. 
As a rule, they are found near the nipple, but they may occur anywhere in 
the breast. The treatment i§ excision of the sac and immediate suture of the 
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wound. In rare instances amputation of the breast has become necessary. 
We consider botli aspiration and incision of the cyst unsurgical procedures. 

KELOID OF THE BREAST 

The best results seem to have followed the use of radium, X-rays, and the 
high-frcqiiciicy spark. Operative results have been disappointing and recur¬ 
rences common. In operating, a wide excision should be made and the gap 
filled in with skin grafts. Injections of thiosimimin arc employed. Smyth (.50) 
recommends repeated injections of small amounts of 40 per cent, formalin into 
the sidistaiicc of the kedoid, claiming that in a few weeks the keloid is destroyed 
by dry necrosis. The formalin must not be injected in the suheutaneous tissue. 


CYSTIC DISEASES OF THE BREAST (RECLCS) 


Chronic Cystic Mastitis (Koeniy)', Cystculenoma of the Jireast (Schtm- 
melbusch ); Abnormal Involution {Warren) ; Senile Parenrhymatons 
Hypertrophy {Hloodyood) ; Fibrous and (JIandular Hyper¬ 
plasia with Retention Cysts (Whitney) 

Cystic disease of the breast is a senile lesion of the breast usually beginning 
at or a short time before the menopause, although it sometimes occurs in 

younger women. The condition is at 
first clinically benign and may remain 
so, or it may nndeigo malignant degen¬ 
eration. The proportion of cases under¬ 
going this change is variously estimated 
at 10 to 50 per ccTit., a nioie just esti¬ 
mate being from 12 to 15 per cent. Of 
the different types, the adenocystic 
shows the greatest tendency to become 
malignant. 

The treatment consists in (1) a con- 
scryativc amputation of tlie breast with 
the axillary glands and fascia; (2) sim¬ 
ple amputation of the breast by the an¬ 
terior elliptical incision; (3) plastic ex¬ 
cision of one or both breasts by means 
of the Thomas semilunar thoracomain- 
mary incision; (4) plastic resection of 
the breast, which may he justified in 
rare instances where the disease is localized in a portion of the breast; it should, 
however, not be employed as a routine procedure; Rodman favors the method 
employed by Warren. 

(1) Consenratiye Amputation of the Breast with the Axillary Glands and 
Fascia (Judd's Operation).—This operation (Fig^. 8, 9, 10, 11) is preferred 



Pio. 8.—iNrisiDN FOR Amputation op Bbhast 
FOR Chronic ('ystic Mabtitib. Incision 
oxIvirIa on to the shoulder For enuuKh to 
diasect flapa for axilla. (Judd.) 



Surgery of anomalies and diseases of breast eJd 

in all oases of cystic mastitis in which a clinical or pathological ilia^iosis of 
malignancy cannot bo made. If the slightest suspicion of malignancy is enter¬ 
tained the radical operation for carcinoma is jiciformed (Figs. 12, 

TECHNIC, ^lako an obli(|ue elliptical incision as in Kig\iro S. Tho breast 
and pectoral fascia are freed from the underlying ninsclc and retracted out¬ 
ward (tig. 9). Retract the intact pcctoralis major upward and inward. 
Remove the n.xillary fascia and glands, and as much as possible of tho fascia 
lying between the pcctoralis major and minor (Fig. 10'). Make a stab punc¬ 
ture in the axillary flap and drain with split rubber tube; insert a swmiid 



Fio. 9.—pECTORALifl Major Piiewkkvkd hi t I'liHcia has tliHHcctotl from niuMrloM 

and chest wall. Breast turnt'd down (‘X|>oniii/{ uxilliiry fitstiu and tfland^ (Judd.) 


tube at the lower angle of the wound (Fig. 11"). f'lose the wound with inter¬ 
rupted silkworm-gut sutures, a])|iro.\imatiug the edges with a continuous horse¬ 
hair suture. This operation allows of a thorough eonscrv.'itive removal of tho 
breast, pectoral and axillary fascia, along with the axillary glands, without tho 
inconvonicncc and risks attendant on the more radical <ij(cration for candnoma. 

(2) Simple Amputation of the Breast by an Anterior Elliptical Incision. 
—With tho arm abducted, make iin oblicpic elliptical iucisir)n over the breast, 
including the nipple. Starting above, tho incision runs obliipicly downward 
and inward, extending between the corresponding limits of the gland. The skin 
is dissected free from the breast, the pcctoralis major expo.sed, and tho breast 
removed from it. The wound is elo.scd by interrupted sutures. 

COMMENT. —This operation is easier to perform, more thorough, and gives 
a better exposure than the plastic, excision, but is more defonning. 

(3) Plastic Incision of One or Beth Breasts by Keans of the Thomas Semi- 
limar Thoracomammary Incision (Fig. 14j.—Make a semilunar incision in the 
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external tlioracomanmiary fold, parallel to the o>iter edge of the external 
hemisphere. This gives a better exposure than the elassieal ineiaion of Thomas. 
As a preliminary to tho operation, the ineision should bo earefully marked 
out 'with carbol-fiichsin ■while the patient is in the envt position. If tho breast 
is movable and the incision is made in the prone pisition, tho surgeon will 
be chagrined to find that hia aeeiningly w«*ll-j)lanned aear will become visible 
when the patient resmnes tho erect position, (’arrv tho incision down to the 


DELTOID M. 



Fio. 12. —Anatomic Dissection. Showino l-Xi'imi uE or Axilla, OnrAiNKn ny the More Radical 
ProAeduke or Removal ok .Mcmcles and Kahcia. (.Imld.) 


outer edge of the pectoralis major and expose the deep layer of the pectoral 
fascia which covers the posterior asjieet of the gland and is separated from tho 
deep layer of the pectoral fascia by loose connective tissue. Dy blunt dissec¬ 
tion separate the gland from the mu'^ele. Turn tho breast upward and inward 
toward the sternum so that the posterior surface faces anteriorly, the breast 
being made prominent by the loft hand forcing the posterior surface forward. 
Dissect the gland from the skin, taking care to prevent buttonholing of the 
bkin and damage to the nipple. Check all bleeding. To prevent tho sinking 
of the nipple, pull it forward and insert a loose purse-string suture of catgut 
on the internal aspect of tho areola. Provide suitable drainage, close the wound 
42B 




DCLTOIO M. 



Fio. 13. —Pbctobalis Major, Breast and Fascfa Turned Down and Inhehtion of Pectohaws 
Minor Cut Off From Bcapula. Fuscia and glands lying undurneath this part of tho pooto- 
rolis minor exposed. (Judd.) 



Fio. 14. —Crescentic Incision in the Thoracomammary Fold. (Thomas' inoision.) 
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with interrupted sutures, apply a dry dressing, and secure it with a Warren 
supporting Faudage. 

■ COMMENT. —The disfigurement is slight, the nipple is retained, and the 
scar falls in the thoracoiuammarv fold, lodin should not be. used in the 
preparation for this operation, as it may interfere with the nutrition of the. 
delicate breast skin. In drawing the nipple forward it should l )0 gently 
bandied; a heinostat should never be used for this purpose. The depression 
left by the removal of the gland can be filled in by a graft of fat taken from 
the abdomen or buttock. Lipomata have been used for this purpose. Even 



Fia. 15. —Plabtiv Rbmection. 


Urii..,v:il of l.Uioo oontiiinitiR cystH. UttdmdIilC InciBioni 

in the other lohnles. (Warren ) 


though no tissue is transplanted, it is remarkable to obstrte how well 
depression fills in. The improvement can be mat(!rially hastened by a sys¬ 
tematic massage. „ 

(4) Plastic Eesection of the Breast (Warren).- ^\ arren s o p o r a 1 1 o n 

(Figs. 14 15, 16, 17) is made possible by the fact that the main blood supply 
of thd breast is on the anterior surface of tho gland and in the anterior posi¬ 
tion (see page (il<i). We believe that this operation is an ideal one for bcni^ 
tumors, isolated cysts, etc., but it is not indicated in eyst.c djsea.ses of tho 
breast, basing our opinion on the fact that in many cases it is practically impis- 
sible to discover and remove all the cysts by this method. As the operation 
has for its chief object the prevention of the possibility of malignant degenera¬ 
tion of the cysts, amputation of the breast is preferable to a plastic resection. 



TflE BBEAST 



Plastic resection of the breast w|i8 first suggested by Gaillard Thoma? (1882) 
and improved upon by Warren (1902). ' 



Fio, 16.— Plastic Resection. Rccoiiatniction of breast with buried suturcH. (Worron.) 

The posterior surface of the gland is exposed as in the plastic excision. 
Inspect and palpate the gland tissue for the presence of cysts, etc. Usually 
one or more cysts are found in the same quadrant. Eeniove these by excising 



Fio, 17. —Plastic Rdsbction. Reconstruction of the breiMt with buried Sutures. Eversion of nipple. 

(Warren.) 
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a ttfbdge^haped portion of the breast tissue, the apex of which is turned 
toward the center of the gland, the base toward the periphery. Carry the 
knife forward to the adipose tissue; do not roinovo this latter, however, as it 
plays an important role in preventing subsinjiient depression. From the center 
of the breast carry radiating exploratory incisions toward the periphery. The 



cysts thus exposed are bisected or snipped out with a scissors. Arrest all 
hemorrhage, prevent regression of tin; nipple as in plastic excision of the 
breast, close the wedge-shaped incision by a double layer of catgut sutures, 
drop the breast l^ack and anchor it to tlic outer edge of the pectoralis major. 
Introduce a small nibbcr tnbo drain, close the skin with interrupted silk 
sutures, and secure the dressing in place with a Warren’s supporting bandage 

(Fig. 18). 

Cl-ASHIFICATIOX OF CyHTH 

Cysts may be classified as follows: retention cysts (see Galactocele, page 
637; simple-cysts; cysts with intracystic papillomatous growths; dermoid cysts; 
hydatid cysts (sec llydatid Disease, page 637); cancer cysts (see Cancer); and 
cysts developing in malignant growths (sec Cancer). ^ ^ 

Simple Cysts.— Simple cysts arc to be excised together with a portion of 
the gland. The surgeon must assure himself that there is no infiltration of 
the wall and that the contents of the cyst arc not bloody. The excision is 
best performed by Warren’s plastic mcthial. Multiple cysts demand an ampu¬ 
tation. Aspiration and injection of cysts are mentioned to ho condemned. 



THE BEEAST 


Cyits with IntraoyBtio Fapillomatoiu Growths. —The entire breast 8h<)tild 
always be removed and a frozen section made. If the microscope fails to 
reveal anything and the base of the papillary growth appears to be infiltrated, 
proceed as in carcinoma and perform the radical operation. It is extremely 
difiScult at times to detect the shading over into malignancy. 

Dermoid Cysts. —Small dermoid cysts should be completely excised; if 
large, or of long standing, the breast should be amputated. 

BBNION TiniOKS OF THE BEEAST 

Benign tumors of the breast include lipoma, angioma, cnchondroma, en¬ 
dothelioma, and the fibro-cpithelial tumors. We agree with Bldodgood that 
“only by recognizing conditions in the prccancorous stage can the fatal inci¬ 
dent of cancer be greatly reduced. We regard every breast tumor as poten¬ 
tially malignant and advise immediate removal.” We prefer, in the majority of 
cases, an amputation to a plastic resection and reject every fonn of medical 
treatment ns being worthless and often leading to dangerous delays. 

Lipoma. — Single or multiple subcutaneous lipomata are excised; the in¬ 
framammary and retromammary lipomata are treated by plastic resection. 

Angioma.- —Mammary angiomata arc treated by excision of the breast. 
Areolar or subcutaneous angiomata are treated by the excision of the diseased 
tissue, or by the application of radium, liquid air, etc. 

Enchondroma (Mixed Tumor). —Amputation of the breast is indicated with 
dissection of the axilla if the glands are enlarged. 

Endfthelioma.—This rare tumor shows a tendency to recurrence unless a 
thorough total extirpation is performed. 

Fibro-epithelial Tumors. —These should bo removed, and the safest pro¬ 
cedure in the majority of cases lies in the amputation of the breast. A single 
small fibro-adenoma can be treated by excision. If there is a tendency to 
rapid growth, amputate the breast. 

Periductal Fibroma and Myxoma. —Periductal fibroma and myxoma call for 
prompt excision of the breast. Advanced cases require in addition the removal 
of the pcctoralis major and the axillary glands. The treatment of a small 
adenofibroma is excision of the growth with its capsule. Larger growths re¬ 
quire amputation. Benign fibro-epithelial tumors do not recur after a complete 
removal. 


SARCOMA OF THE BREAST 

The operation for sarcoma is done in exactly the same way as for carcinoma. 
Accumulated clinical experience has shown that sarcoma invades the lymph 
vascular system very nearly as quickly as carcinoma, and that no reliance can 
be placed in the supposed absence of glandular involvement. It is a dangerous 
delusion and an unsurgical procedure to amputate the breast without clearing the 
axilla. 
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Exploratory Operatioiu on tho Breast — In perfonning an exploratory 
operation for suspected cancer tho tiiiiiur should bo removed with a portion 
of surrounding breast—or better tho wliolo breast Tho actual cniitery is ap¬ 
plied to raw areas, or the cavity packed with gauze soaked in Harrington’s 
solution. Tho susjxjctcd tissue slioiild be closely iiis}MX‘tcd aud frozen sections 
made for microscopic cxaiuiuation. In the majority of cases a diagnosis can 
bo made on the gross appearance of the tissue. 

The Two-stage Operation on the Breast. In tho first stage tho tissue is re¬ 
moved for microscopic examination aud the wound closed, l.atcr, at tho second 
sitting, the complete operation is performed. This is an unsurgioal prooednxe, 
and in the face of a possible malignancy is wantonly courting disaster. 


OABOINOMA OF THE BREAST 

History of the Operation for the Cure of Hammary Carcinoma.—As curly ns 
the third century Antyllus operated for cancer of tho breast. The breast was 
seized with great pincers, swept off with the knife, and tho raw surface scarpd 
with the cautery—the ancients tlms antedating our forefathers in surgical 
thoroughness. Benjamin Bell (ISO!) taught that tho removal of tho axillary 
glands with the pectorals down to tho riba was absolutely necessary in tho 
treatment of cancer. Sir A.stley (a)opcr advocated a wide removal of tho 
skin over the cancer aud the channels leading from the breast, whether they 
appeared to bo involved or not. 'I'lic carrying out of such heroic measures 
without the benefits of anesthesia and antiseptics reipiircd a stout heart. By 
many it was held that the res\ilts obtained did not justify the terrible suffering 
entailed. An added factor in pessimism was the general belief that caffcor was 
a constitutional disease and could not be cured by local means. Sir Astley 
Cooper himself stated that the complaint is in part constitutional and in part 
local. 

Charles Mooro (31), a surgeon of Middlesex Hospital, London (1807), 
shattered the constitutional theory of cancer and is undoubt(!dly tho father of 
the modern operation. According to Handley, Moore’s teachings found but 
little favor outside the Middlesex Hospital. Moore insisted that tho entire 
breast and all the involved stiaicturcs, skin, fat, pectoral fascia, pectoral muscle, 
and enlarged lymphatic glands sboulil be removed in one block, and that this 
be done without cutting into or seeing the growth. 

Sir Mitchell Banks of Livcrjaiol (1882) advocated “the removal of the 
axillary glands, as well as the breast, in all cases wbetber wo can feel them 
enlarged or not.” Banks had practiced this since 1878. According to Rodman, 
Gross, “in tho late seventies, began to teach and praidico tho principles laid 
down by Moore.” Hul8te<I in practiced tho removal of the supraclavicu¬ 

lar glands. Volkmann (1882) instituted tho routine removal of the fascia 
covering the pectoralis major. Hanks (1807) advo<'atcd tho removal of tho 
pectoralis major when involved; llalsted (1888) practiced it as a routine 
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and succeeded in convincing the profession of its necessity. He states (1894) 
that “the entire pectoral is major or all except its clavicular portion, should 
be excised in every case of cancer of the breast.” 

To Willy Moyer of New York (1894) belongs tho credit of urging that 
both pectorals be removed, and that tho disseetion of tho lymphatics precede 
the removal of the breast. Meyer’s operation was devised entirely inde¬ 
pendently of llalsted. In 1904 Handley, of London, put forward his theory 
of the permeation of the cancer colls, and advocated a mueh wider removal 
of the deep fascia. lie removes the fascia covering the inner border of tho 
opposite pectoral, the upper portions of tho rectus, and external oblique and 
that of the latissimus dorsi. Stiles (1892) made valuable contributions to 
the surgical anatomy of the breast, showing that the breast tissue was far 
more extensive than had been previously taught. Ilis work greatly enhanced 
the value of tho “complete operation.” 

Operative Indications. —Provided tho patient’s general condition warrants 
it, the radical operation should always bo perfonned, even if the hope of a 
permanent cure is remote. Age is not a bar; the older the patient, provided 
she stands tho shock of the operation, tho better the chance of cure. No 
definite rules can be laid down for palliative operations. Each case must be 
judged on its own merits. The operation should only be undertaken with the 
object of prolonging tho patient’s life or for tho relief of the mental and physi¬ 
cal agonies occasioned by the presence of a foul carcinomatous ulcer. 

Contra-indications. —(1) Acute inflammatory cancer (mastitis carcinoma- 
tosa of Volkmann). 

(2) Cancer en cuirasse. 

(3) When tho tumor is associated with multiple carcinomatous nodules 
in the skin. 

(4) When tho tumor is firmly fixed to the chest wall. 

(5) When the cervical or axillary glands are so extensively involved that 
a radical operation cannot be performed and when no benefit is expected to 
be derived from a partial operation. 

(G) In elderly patients with long-standing atrophic or diffuse cicatrizing 
carcinoma. 

(7) In tho presence of visceral or bony metastasis. 

Tho frequency of i)\ilmonary, hepatic, bony, and spinal metastasis is to 
be kept constantly in mind. It may be clinically impossible to detect early 
involvement of these structures. All complaints of gastric disturbances, neuri¬ 
tis, pains in the bone, rheumatism, etc., arc to be carefully investigated and 
radiographic examinations made. 

Bemarks on Operations for Carcinoma of the Breast.—The operation oon- 
sists in the removal of the breast and all the tissues which have been shown 
by anatomical, pathological, or clinical investigation to be potential cancer chan¬ 
nels. We accept as a working basis Handley’s theory of cancerous permea¬ 
tion and add to tho radical operation tho additional routine step of removing 
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tbe subcutaneous tissue and tlio aijoiieurosis of tlie rcoti from the upigastrio 
triangle. Wo believe in the advantngt's of Willv Mever's method of attaoking 
the axilla before removing the breast. 'I'lie lieiiiorrliage is diminished, the 
danger of expressing cancer cells into neigliboring or remote tissues is to a 
large extent avoided, a clearer field is obtained, and the extensive exposure of 
the chest is delayed until the terminal stage of the ojK'ration. In clearing the 
axilla, after ligating the vessels and exposing the nerves, all work should Im! 
done outside the fascial boundaries and the fascia remov<‘d in planes. 'I'ho 



Fia. 19.-MO..KST.N-S iNcm.oN. A-( 1...- .t.-ws h- sk.n to nMoov.U SI .U ^ 

shows u..dorm.,m.« of fl..pH. U-M. th.Kl of ,„.,l„hz...K tl... .Mto«u.... nt o 
method of Hosur.' i.ftor n...l.ili*.iti..i. ..f tl... sku. ..v. r th.- ii.-rk u.i.l :.l..l..ii.... Drsii.iiK. 


the lowcHt point of uii(.ltTniimnK- 


old method of merely brushing, stripi.ing, or dissecting ..ut the contcuts within 
the axilla should not be employed. 

THE SKIN.—A witle, circular removal of the .skin att.l subculaiieous tissue 
combined with an extensive undermining according to llm Morestin princi¬ 
ple (Fig. 19) is performed. Kothnan atlribiiles tlm e.xccllent results obtained 
by Gross and Banks to the free rem.tval of the skin jintcliceil by them. 

REMOVAL OP THE PERMEATED AKKA OP THE DKIOP PA8CIA.— Handlcy 
believes that, while removal of the skin has in some liamls reached the furthest 
possible limits without any corresponding improvement in fesults, it is possi¬ 
ble to remove the deep fascia (Figs. JO, J1, A) over a wi.ler area than is usually 
done. Except in very early cases the removal of a maximal circular area of 
deep fascia centered upon the primary growth is a step absolutely essential 
to the completeness of the operation. He takes the distaiuMj from the nipple to 
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the clavicih as the radius of the circle of deep fascia around the growth which 
can bo removed without difficulty by undermining the skin flaps and prolonging 
the incision downward. If the growth starts under tho nipple, the deep fascia 
is removed superiorly to tho clavicle and inferiorly to a horizontal line run¬ 
ning 2 in. beneath tho tip of the ensiform cartilage; internally 1 to 2 in. 
beyond the middle line, and externally just beyond tbe anterior edge of the 

latissimus dorsi. 

It has been suggested 
that the bad results ob¬ 
tained in growths situated 
"near the margins of the 
breast may be due to the 
fact that not enough of the 
infected fascia is removed. 
In cancer situated at the 
sternal margin it may be 
necessary to remove the 
deep fascia from beneath 
one half the opposite breast, 
if, at the lower margin of 
tbe breast, the abdominal 
deep fascia should be re¬ 
moved to the umbilicus, or 
if, in the axillary tail, the 
fascia over tho deltoid and 
on the posterior surface of 
the latissimus dorsi’must 
be removed. 

BEMOVAL OF MUSCLES. 
—It is necessary to remove 
Fio. 20.—Lymphatics of the Anterolateral Portion of the the whole of both pectorals 

Thorax and Abdomen, (After Poirier end Cunoo.) exception, in early 

cases, of clavicular fibers, 
tbo digitutions of tho serratus magiius lying in contact with the breast, and the 
euperflcial layer of tho external oblique which arises from the fifth and sixth 
ribs. 

The Operation— PBEPAEATION of the patient.— This is the same as 
for any other operation of similar magnitude. In preparing the skill wo rely 
on tho older methods of disinfection and do not favor the use of iodin in this 
situation. Tho iodin is irritating to the delicate breast skin, toughening it 
and diminishing its pliability. 

ANESTHESIA. —Gas and oxygen anesthesia combined with the preliminary 
use of morphin is preferred. If this is unsuitable, ether is administei^ by 
the drop method or by intratracheal insufflation. Chloroform is reserved for a 
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few rare cases in which the condition of the lun^ will not admit the‘use of 
gas, oxygen, dr ether. 

POSITION OP PATIENT. —I'lio paliiMit is plncod in a dorsal position with 
a low sand bag between the shoulders. Tlio urm. with Iho ollww Hexed, i# 
placed ,at right angles to the body and 

held by the nurse. Avoid prcsaiiro J I 

on the muscnlospiral nerve. When 

the arm is held in extreme nbdnetit)n, V ( 

the separation between the mnaenlar i 

layers is difficult to make out, the / \ 

axillary vein is displaced, and thus , | 

made liable to injury. Sueli stretch- y 1/ I 

ing is also a fertile cause of persistent ' / It 

postoperative axillary pain. K ^ j \ i 

GENERAL DESCRIPTION Oh'Ol’EH- f IN. ^ / » 

ATION. —The removal of the hicast is I I 

but an incident in the operation, and \ y A \ j 

in order to make the object of the \ / \ / 

succeeiliiig steps clear, we ipiotf' tlu! 1 \ I 

following admirable exposition from I / \ | 

Handley: ^ V 




B 

Fta. 21 .—Canc-bh OF THE Breast. A—Tlu-iirni of I'piniislrir iiiviiiiioii in liri'Hsl riiiu'cr. I Is lower limit 
is u purely artifipiallmr. This urea iniKlit not inii]>propriali-l.v Im> riillisl tlio •IriiiK'ToiiK ari'u in brnnst 
cancer. B shows that sultrutiineous ikhIiiIi's iIo not ni-rchsarily iiriw from tliv I'xtminioii of xrowth 
along the skin. The diugrain rci>r(‘scnts a w rlion of the pariot.es at, right angli's to the siirfiioo in 1,ho 
region of the primary growth P; a a iJiiii, b b siibciitainsms fat, <• o iloop fasoia. The siibrutiiiieous 
nodules N N N ma.v arise (1) from spread of growth in the skin in the illroolion of the lightly dotted 
line, a view generally held; or (2) from sjiread of growth in the deep fascia, along the heavy iiilerniptnd 
lino, with occasional offshouts to the skin, giMiig rise Ui suIwutaneouH iKsliiles. Though tills is not 
the accepted view, it is the correct one in the writer's opinion. (Handley ) 

“The object of the operation should be the removal intact of the permeated ^rea 
of the lymph'Vascular system which surrounds the primary growth, and of the 
lymphatic glands which may have been embolically invaded along the trunk lym¬ 
phatics of the area concerned. IIow are the limits of thin Iieniient|d area to be de¬ 
fined? It is impos.nible to see it with the iiakcrl eye. The operator can therefore only 
aim at keeping a safe distance beyond it. Of course the an-a of centrifiiRal spread 
in the deep fascia is not a mathomatir-al circle, any more than is the area of spread 
of an ordinary ease of erysipelas. Slight variations in the loeul conditions may leurl 
to increased spread in one direction, to a diminished spread in another. If one or 
two subcutaneous nodules are present on one side of the primary growth, the skin and 
deep fascia on that side should he reiiiovi>d more widcl.y than in the opposite direc¬ 
tion. But in the usual absence of evidein'o to the contrary, the only safe assumption 
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IB that cancer has sprea.l equally in all directions. The area of spread is circular not 
not spherical, liecuuse permeation tends by preferenco to keep in ono plane that of 
tho fascial lymphatic plexus (Fi,<. 20). But later on, permeation spreads ’into th.. 
Binall muscular and cutaneous tributaries which drain vertically into the fascial plexus 




Fio. :J2.-C;a,>ss..sK,,Ti„v oe an Hukaht, Show,no Hki.ativk, Amounts ok Skin and Dkkp 

1 AS. ,A ,o ,.K Ukmovk,,. Not., ihut tl.c ,s opposu,. ,t„. Kn.wtI. 


and so nvadcs tl.c adjorniiif. lay.Ts to a depth which reaidics its ma.xirnum opposite 
the center ol tl.o primary (growth. Thus a breast cancer with its invisible mL o- 
sco,, 1 C ext,.ns,oris forms a mass, shaped somewhat like a biconvex lens (Fis 22) The 
thin circumtcrcii,.,. of the lens situated often far bcyon.l the limits of the breast is 
formed by ,a,u-cr-(,ll,.d lymphatics of tho fas,.ia] lymphatic plexus and lies, as a rule. 




exclusively in the plane of the plexus. As one iqiiiroaches tho center of the lena 
which corresponds to tho primary growth, the adjoining layers of the subjacent mus¬ 
cle on the one hand and the subeutaneous fat and skin on the other, are invaded by 
cancer to a gradually increasing degree.” 


Tt will thus be seen that in the removal of the lens-shaped mass of tissue 
to tho outer mar-iii of which the axillary fat, g:lands, and fascia are attached, 
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tho removal of tlic breast is l)\it an incident. Tlic skin incision ninst of neooa- 
sitv vary with tho conditions. 'I'lic ]ii'inci|ial objirls arc the rcnioviiif' of a 
sntficient nmotint of skin and tlic jirovidini: of access to the d»“e])cr strnctnres. 
Secondary considerations arc the ido>nrc of tlic wound, the comfort of the 
patient, and the future nscfnlnc.''S of tlic arm. In deciding on the amount of 
i ftcin to be taken away, no regard is to be paid to subsequent closure of the 
wound. We use the followinjj; incisions: .lack.>;on's (Eifi. ->1), Kodinan’a 
(Fig. 24), Ilandlev's (Fig. 2.')), and cccaMiiiialU Koc hcr's and I lock's (Fig. 
2G). If necessarv, in using .lackson's or lo'dinan's. we add a linear incision 


to tho lower and inner jiart 
to provide access to the deep 
fascia over the epigastric tri¬ 
angle. The wide removal of 
the deep fascia mobilizes and 
frees the skin to such an e.\- 
tent that tlu* edgi's of the 
wound can be brongbt, to¬ 
gether without tension, thus 
to a large (>.\lent abidisliing 
the complieateil lla]i lornia 
tions and .skin-grafting, llod- 
inan’s incision provides a 
wide removal of skin, a good 
access to the axilla, and a 
triradiatc scar which does not 
extend to the arm. Hand- 
ley’s incision yield.s a tri- 
radiate cicatrix removed 



from the anterior edge of the axilla. .la<-kson's iniicnions incision alTords a 


good exposure and an easy clo'-nri'. 

STEPS OF THE OI’l'Mt.VTlON. I. I ni I vcisiox ( I'ig. 27 ). Outline the 
skin incision AIK'DKFH. The a\illar\ jiurtion AIK’ hceins at a point A, 
11/. in. below the middle id' the choide in the siilens, marking the interval be¬ 
tween the deltoid ami the i.ectoralis major, ami is carried (lown Hiis groove 
to the junction of the pectoral mii'-cle with the :irm H. 1 he inersion I'*' 
then carried down the under margin of the j.ectoral fold to the point (k The 
point I) lies on the chest wall and to the outer side of the breast. Tho cir¬ 
cular incision (M)EG. in. in diameter, has as its center the growth, not the 
nipple, and should he at least d in. distant from the tumor. 'I’lie linear incision 
EF comes off from the lower and inner border of the annular incision and 
passes down the linea alba for a distan.a- of 2 in. The ineisions are to bo in¬ 
dicated by scoring the akin. The -kin incision AHC is made just deei) enough 
to open up the snbentancona fat without extending down to the deep fascia, the 
edges of the skin incision are carefully undermined, and the (lap AHC is cov- 
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crcd with a hot towel and turned upward and inward. Expose the tendinous 
insertion of the pectoral is major. Hook the index finger under the muscle 
(Fig. 28), divide it at its insertion, frcio it from the clavicle, and turn it back¬ 
ward against the chest. This exposes the clavicoraco-axillary fascia (Figs. 
29, 30), which passes from the clavicle, invests the pcctoralis minor, and from 
the lower border of the muscle passes downward to the skin of the axilla as 
the suspensory ligament fFig. .31). 

IT. Tiik Fascial Disskctio.v of the Axilla (Figs. 31, 32, 33, 34).— 
Locate the axillary vessels and brachial plc.xus, which can be seen shining 
through the fascia. Do not break through the fascia, but incise it along the 



Fio. 29.— Claviooraco-axim.auy C'‘ovriun(i Axillary Vk.sselh. Dotted line indicates the 

Hrat ineiHion made in the fancinl diHHOctioii of the axilla. 


line of the coracohrachialis (Fig.s. 20, 30) up to the insertion of the pcctoralis 
minor. Hook the finger iiiuler this latter and divide it. Place a clamp on 
the cut edge of the fascia and retract it toward the chest. With the gloved 
index finger, or by expanding a Mayo scis.sors underneath the fa.scia, strip it 
in one plane from the ann inward acro.ss the .sheath of the vessels. In this 
manner the whole upper edge of the clavieoraco-axillary fa.scia is loosened and 
the vessels cxpo.scd throughout their eourse in the axilla and upper arm. Alt 
perforating vessels are .secured and ligated. 

The next step in the fascial dissection of the axilla is the separation of the 
axillary fascia from the hrachial (Fig. 30). This allows the reflection in¬ 
ward of the anterior fa.scial wall of the axilla. Begin at the entrance of the 
vessels into the axilla, ligate, and cut all their branches entering the axilla or 
passing forward to the pcctoralis. Do not yet attempt to remove any fat, 
etc., from the axilla. Locate and trace the long subscapular nerve to the latis- 
simus dorsi. Incise the fascia on the under surface of the latissimus dorsi. 
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free it to the antcpor border, and then from the anterior face of the muscle 
up to the anterior border of the snbscapiilaris. Free the subscapular fascia 
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Fio. 31 .-L>ia..uam Showim,; Cohonal Section of Axilla. IW line indicates the direction to be 
followed 111 till* extro/uscial dissi'ctiou of thu axilla. 

(Fig. 35) in one plane from the anterior to the posterior border of the scapula 
and pass the edge under the long snhscapnhir nerve. The long thoracic nerve 
lies on the tascia covering the sorratus niagims and will be readily found in 

CEPHALIC VEIN 
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deltoid 



SUBSCAPULARIS 


. SCAPULA 

'INFRA SCAPULARIS 

Fio. 32.— Diaoiiam Showing Hohuont.^l Section Throcoh Axilla. The red line indicates the 
din'olum to be follow I'd in the extrafosciol dissection of the axilla. 


the angle between the subscapiilar and serratus fascia (Fig. 36). Incise the 
subscapular fascia and retract the nerve from the chest wall. Putting the 2 
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lavera of fascia on the stretch (Fi;;. pass a scissors underneath the nerve 
to the higliest posterior point in the axilla, wlien* the fascia' from tlie snb- 



seapnlaris and the chest wall meet. 1 lii.^ I" alanit 1 to 1' -j in. alMoc; and pos¬ 
terior to the vessels. ])ividi“ the laM-ia and rc'llect it iiji to the chest wall. It 



Flo. 34. —Diaqrau Showing Coronal Section of the Axilla with the Oinnectionb Between thb 

Pleural and Axillary Lymphatic-h. 
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will be found that the fascia over the scrratus magnus can be separated quite 
readily with the finger. In this way, the axillary fascia with its contents of 
fat, glands, vessels, etc., is kept intact, the separation having been done out¬ 
side the axillary fascial lining. Tf the extrafascial removal of the axillary 
contents be eorrcetly carried out, the axilla will bo stripped absolutely clean, 
nothing rcinaining behind but the bare muscle, the long subseapularis, and 
the long thoracie nerves. 

At this stage of the operation the cleft between the teres minor and the 
infraspinatus should be carefully searched for, as in a small percentage of 
oases one of the subscapular glands sometimes projects backward, lying with- 
' out the axilla, and is liable to escape detection. J.ucato tlie cephalic gland 
over the eephalie vein. Tf present, remove it. Explore the supraclavicular re- 



Fiq, 39 .—Sdmmit of the Axilla with a Lymehatk' (iland Lyino on the 
First Hid Between the Artery and Vein. 


gion for enlarged glands. If these are present, undermine the skin over the 
clavicle, retract it apart, and clear out the glands, fat, and fascia. If this does 
not yield a sufficient exposure, add a vertical incision. Place a hot towel in 
the axilla and proceed to the third step in the operation. 

III. Tun Rkmovai, of TiiK Dkki' F.vsei.v, Mitsoi.es, Eat, and Bkf.ast 
(Figs. 27, 37, 3S).—'Fhe area of the deep fascia to be removed must be at least 
double that of the skin ; a circle of skin with a diameter of 5 to G in. calls for the 
removal of a circle of deep fascia with a diameter of 10 to 12 in. The skin 
incision CDEFG is made just deep enough to open up the subcutaneous fat 
and does not extend down to the deep fascia. The flaps CDEF and CGEF 
are dissected back to the requisite distance, and the deep fascial circle out¬ 
lined. Tho circle of deep fascia is now dissected from the subjacent muscle 
and reflected toward tho center. Internally it begins on the opposite side of 
the sternum and is reflected externally to the margin of the pectoralis major, 
luferiorly tho upper portion of the anterior sheath of tho rectus is care- 
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fullj removed along with the (iigitatiuiii) of tlio external oblique, arising 
from the fifth and sixth riba. The upper and «»uter fnaciul niiirgins of the 
circle have been freed in the nxillarv disswtion. The jMX'toral muscles are 
now lifted from the chest wall, their IUhts put on a streteh, the muscles sev¬ 
ered close to their insertions, and the perfitrating intercostal vessels soir.ed 
and ligated. Retract the intact mass inward and downward and remove the 
fascia and the digitations ot the s<‘rratns tliat are in contact with the deep 
surface of the breast, llie parts reniov»'d represent a convex lens (Fig. 32). 

“The parts removed form a 
single biconcav’c lens with thin ex- 
tetosive edges” attached to the up¬ 
per and outer quadrant aro the 
axillary fascia and its contents. 

IV. Tiik Rkvikw (Fig. .‘iS). 

The BubclaviuB should be in clear 
view, not obscured with fat. 

Search the apex of the axilla when; 
the vein emerges from the cliest 
wall, and be sure that there are no 
glands or fat underneath tlie vein 
or between the vein and the artery 
(Fig. 39). Scrutinize the sulens 
between the teres minor and in¬ 
fraspinatus for a possible extra- 
axillary snbscapnlar gland. Search 
for the eephalic, gland (dcltopcc- 
torul gland). 

V. (h.osritK.—A trial is now 
made to sec the be.st nn'thod of 
closure. As a rule, the rcdimdant 
flap ABCG (Fig. 27) is ])nlled 
downward and inward, and the 
axillary flap upward and inward 
as is shown in Figure 40. This 
method yields a sinuous sear which 
avoids the anterior axillary mar¬ 
gin and provides a good covering 
for the axillary vessels and nerves. 

At other times a triradiate closure 
is made. If an extensive fascial 

dissection has been carried out, it is surprising to see how easily the 
wound can be covered. I'be ne<-essarv dis,«ection for a wide removal of the deep 
fascia so mobilizes the skin that it comes together without tension. If sufficient 
mobilization of tho skin has not been obtained, a further degree can bo derived 



Fio. 40 .—Opehatiun roil Ukeaht Canckh. 

fif irK'itfion. 
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by drawing on the natural skin reserves of the neck and the abdomen. Carl 
Beck first called attention to the value of the skin reserve beneatli the breast 
and designed his operation with this in view (Fig. 26). Morestin, in his tegu¬ 
mentary mobilization, by wide undermining, amplifies Beck’s principle and 
draws upon the skin reserves of the neck, as well as of the abdomen, thus 
greatly increasing the usefulness of the procedure. We have frequently em¬ 
ployed this method and found it invaluable. 

According to the extent of the wound, make 1 or 2 stab punctures and 
insert split rubber tube drains: one at the posterior border of the latissimus 

dorsi for the axillary space, and another 
at the lowest level of the undermined 
area (Fig. 41). Close the wound with 
interrupted silkworm-gut sutures and ad¬ 
just the intervening skin edges with fine 
silk sutures. If the vitality of the skifi is 
impaired by the tension, score it with the 
knife. Tuck the skin well up into the 
axilla and hold it in this position by a 
soft pad. If the clavicular fibers of the 
pectoralis major have been removed, a 
soft pad should he placed just below the 
clavicle to obliterate a potential serum¬ 
collecting space, by forcing the skin 
against the chest and clavicle. Use a gen¬ 
erous dressing and secure with a bandage 
or a breast binder. The arm is kept by 
the side, the forearm flexed across the 
chest and supported by a sling. Keturn 
the patient to bed and keep in a semi- 
sitting posture with the knees flexed. 
This relieves the tension on the flaps, pro¬ 
vides good drainage, and helps to prevent 
lung complications. 

The position of the arm by the side, 
with the forearm supported across the 
chest, is superior to the abduction of the 
arm. The side position relieves tension 
on the flaps; obliterates the dead spaces, 
whore serum might collect; lessens the 
possibilities of scar-tissue formation between the under surface of the skin and 
the chest wall, and yields a mobile scar. After an extended trial of the abducted 
and semi-abducteil anu position, wo are convinced that the anatomical and func¬ 
tional results obtained by this method are inferior to those in which the arm is 
kept by the aide. Wo believe with ^lorestin that healthy tissue does not retract. 



Flo. 41.— CoMPl-KTEi) Operation for Rreabt 
• Cancrr. Shaded area shows the oitcnt 
of deep fascia removed; dotted area the 
undermining neoesHury for the mobilization 
of the skin. Note that undermining extends 
upward on the nock and downward to the 
abdomen. 
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If the sound tissues cun be brought together so closely that srar tissue cannot 
form, the wound will heal with but little retraction and such a skin will stretch 
readily of itself or can be made to stretj-h by apj)ro|>riuto exercises. 

COMMENT. —During the operation the skin edgx's should Ik? pixitected fnun 
unnecessary trauma and wrapj>ed in hot towels to preserve their nutritiou 
and prevent the ixissibility of future ulceration. If the skin wound oamiot 
be completely closed, the raw area is to he covered with Thierst'h skin-grafts; 
such a condition rarely arises, however, where an extensive removal of the 
deep fascia has been performed. I’lastie llajw from the hack are cinploycd to 



cover large skin areas, tiiiiee Yemeni I, in IS.^S, devised his autoplastie opera¬ 
tion, numerous methods of swinging over the sound breast to cover the defoet 
have been proposed. 77ic best of Ihcsc. jiroccdiircs is I’di/r's ( Kig. 42). I'his 
is an improvement on the so-called cyclops oj)eration, where the tranH])Iuntcd 
breast was placed over the middle of tin; stisriuun. 

The amount of deep fascia to be removed varies with the position of the growth. 
If the growth is in the sternal margin, one-half of the deep fascia beneath the 
opposite breast is excised; if at the lower margin, the deep fascia to the umbilicus; 
if in the axillary tail, the fascia over the deltoid well back on the latissimus 
dorsi. If the tumor is in the periphery of the upper hemisphere, the supraclavicu¬ 
lar fossa should always be explored. According to Kodniiin, Tliilsted iind hi.s 
pupils aro removing the glands of the neck less frc<picnf]y, while other Amer¬ 
ican surgeons are operating on the neck in an increasing number of eases. 
The removal of the glands is indicated if there is a noticeable enlargement of 
the supraclavicular glands, an enlargement of the siilsdavian glands, or without 
an enlargement of the supraclavicular glands in all peripheral tumors of the 
upper hemisphere. 

The partial removal and plastic repair of the pectoral muscles yield no 
improvement in the mobility of the arm and are unsound surgical procedures. 
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|lc8triction of tho movements of the arm is not caused by the removal of tin 
muscles, hut by tho limitation of the cicatrix. The worst results from tli 
functional standpoint that we have yet seen have occurred in cases in whi< !i 
plastic partial resections of the muscles have been performed. 

In addition to the operative treatment, Seating-Hart employs fulgnration. 
Tho radical o{)oratioii, with a macroscopical removal of the disease, i, 
first performed and the whole raw operative area is then subjected to powerful 
sparking with the liigh-fre(picocy current. In this way the microscopical 
disease is destroyed by cauterization and according to Kcating-Hart the soil 
upon which the cancer cells thrive becomes altered to one that is antagonistic 
to their growth. Tho method is yet too new to pass judgment upon. In the 
late cases it seems to relieve pain, check hemorrhage, and stimulate the growth 
of granulations and epithelium. The original claim for this operation that it 
would prevent recurrences has not been substantiated. 

ACTUAL CAUTERY.— If the slightest suspicion is entertained about the 
thoroughness of the removal, tho actual cautery should be lightly passed over 
tho doubtful area. Tho cautery destroys the ncghictcd cancer cells, scars up 
tho. open-mouthed blood-vessels and lymphatics, thus reducing the risks of 
future dissemination. 

After-treatment. —The immediate general treatment is that of any opera¬ 
tion of similar magiiitudo. The j)atieuts after to 4 days are often more 
eomfortablo in a reclining chair than in bed. Elderly people, j)aticnts with 
bronchitis, emphysema, etc., should be encouraged to sit up as soon as pos¬ 
sible. The dressing is to be changed at the end of if4, 48, or 72 hours, and the 
drainage tubes removed or shortened according to circumstances. Owing to the 
division of the main lyni])hatics at the apex of the axilla, the (i.scapc of lymph 
may take place for several days. If it Ixjcoines excessive, place a pad over the 
infraclavicular region ami in the apex of the axilla. 'This complication fol¬ 
lows more frecpiently if the arm is held in the abducted position, less fre¬ 
quently if the skill is well tucked up in the axilla and tho arm kept by the 
side. Tho tension sutures under favorable conditions are removed the fifth or 
sixth day, the reiuaining sutures on the seventh or eighth day. Primary 
union will bo obtained in from 7 to 10 days. Delays may l)c encountered by 
collections of serum under the fiaps, by necrosis and by ulceration of tho skin 
edges. Such dry, tough, necrotic skin sloughs slowly; if the resulting granu¬ 
lating area warrants it, skin-grafting should he employed, thereby shortening 
tho timo of wound healing. We emphasize tho iuiportaucc of early systematic 
exorcises in the obtaining of good functional results. Tho following plan 
adopted from Leaf’s “Cancer of the Breast” (’24) has been used, and found 
most admirable: 

“In order to prevent atiffnes.s of the arm and shoulder, gentle movements should 
bo eommenced at an early date. Flexion and extension of tho fingers and wrist may 
be commenced on the third or fourth day, and of the elbow on about the sixth or sev¬ 
enth day. If there is no undue tension on the wound, the arm may be gently raised 
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from the side of the chest once or twiiv a djiy at the end of the first wwk. When 
the incisions have soundly healeil, the patient should do the following exorcises for 
ten minutes daily: lloth anna should he si retched out at riulit angles to tho body 
with the palms directtxl downward and should tlien. hy a senes of oscillatory inove- 
inents, be raise“d to a higher level. 'I'hese niovenienl-. sluiulil. if |>o'-iliI<‘, be earriinl out 
before a mirror in order that the patient e.iii be eerlaiii that her back is kept straight 
and that both arms are at tlie same level, lii addition to n'lino ing slilTness, this 
exercise helps to develop the deltoid miisele wlneli ahva\s iK-eonies inorti or K>8S llabby 
after the operation. 

“Another exereisi' which is extremely iisel'ul eonsi-l- in facing a wall or tloor and 
moving both hanils up as high as possible, making a mark each day to show the level 

to which tho hand on the affected side li.is been raised. In llnse e.viTcises both hands 

and arms should alwa.vs be used, for the muscles nl tbe alTeetid side are eiieoiiragi'd to 
work more effieiimtly if tin- eorresi»onding miiseles nf tbe lieallliy side are put into 
action at the same time. 'I'lie rapidity with wliieli tree molulily returns after oiiera- 
tion naturall.v varies very nimdi. Nearly all my iialieiils li,i\e been able to raise the 

hand to the back (d the head some two months .il'ler operation. In many of the 

eases where inovemeiit is limited, this is not brought alioni by the sear tissue fornie<l 
after the operation, but is the result of siilfnas^ m tlie slioiddi'r joint; lienee, 
the iin|>ortaneo of early movements unless there is some special reason to tho 
contrary.'’ 

The pain and tenderness in tlie sear and its siirromidings \arv greiitiv. Of 
necessity there will he areas of ain‘stln-sia, and with the return nl sensation 
there will he vtirions niaiiii’estatiuns siieh as prieklino', sliuoliiif; pains, etc. 
To prevent nnneeessarv alarm, all these jiossihililies are to he expliiimal to the 
patient, d'he sear remains tender tor some tilin' and should hi' protected hy 
a pad of wi'll-powdered .soft liiii'ii. hixeelleiit lij:lit-weight models ol the hrt'iist 
are now made in silk hnekram. 

PROPHYLACTIC THCATM KNT Ol' OI’KIt ATKO AHKA HV X HAY KXi’OSUUE 
COMBINED WITH THE AD.MI MSTUATIDN Ol' I'llYHOII) KXTIt .\( T T h r oo to 
4 weeks after the operation a short eour.se ol' hi-weekly X-ray exposure's is 
begun and continued for a jii'iiod of weeks, the rays heing applied from as 
many directions as possihle, the exposed skin always heing protected hy tho 
necessary filters. C)n the theory lhat, .X-rays diminish the activity of tho 
thyroid gland, small doses of thyroid extract, ari' adniinislcrcd. ,\h ti rontitie, 
we subject our operative easi's to X-ray tri'atnu'nt on (he gioniid that in recur¬ 
rences radiotherapy has aecomjilislii'd more than tiny other known method, 
and every precaution should he taken to ]ir('vent the jios^ihility ol loc'ul reeiir- 
rences. Eadium seems to possess no ad\’antages o\er the X-ray. As sttpple- 
mentary measures in the treatment, good food, fresh air, siiiiliglit, and snitnhlo 
tonics are to he employed. The nsi' of the sera ol llodenpyl, Doyen, etc., is 
not to bo advised. 

Dangers and Complications. — mortality. —('onsldering tho size of tho 
wound and tho .scvi'rity' of the o|)eration, the, mortality rate is surprisingly 
low. According to Hodman, in operations I'olleeted from tho jiraetie*; fif 

21 American surgeons between 18!b» and 1!M).‘{, the death-rate was less than 
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1 per cent. In. 960 cases reported before the American Surgical Association 
in 1907 the operative mortality was 2.07 per cent. These operations were all 
radical operations and in a fair proportion a neck dissection had been car¬ 
ried out. In 708 oases operated on in the Mayo Clinic from January 1, 1890, 
to November 1, 1911, there were 3 deaths, .42 per cent. The reported causes 
of death in the above lists have been shock, hemorrhage, bronchitis, pneumonia, 
and pulmonary embolism. 

G0MPLICAT70N8.— The following postoperative conipHcations may occur: 
Persistent neuralgia due to the overstretching of the nerve trunks, to the 
operative trauma, to the imprisonment of nerves in scar tissue, or to recurrences 
along the courses of nerves or in the spinal cord. Uamage to the axillarv 
vessels requiring ligation or suture has occurred. Resection of a portion of 
the vein has been required for adherent glands. Varying degrees of edema 
of the arm are encountered during different periods of convalescence, transi¬ 
tory edema occurring in about 16 to 20 per cent, of the cases, permanent edema 
in from 6 to 10 per cent. The swelling in the arm may be due to a recurrent 
growth pressing upon or obstructing the lymphatic channels; it may be purely 
mechanical, arising from operative interference with the venous or lymphatic 
circulation; or it may be due to the pressure of an axillary scar. If due to 
injury of the venous return flow, a “brawny arm” may develop. In the 
lymphatic variety the edema reaches its maximum in from 4 to 6 weeks and 
then gradually declines until the arm almost reaches the normal, or it may 
persist in a mild degree. This simple variety should be watched for and 
treated. Exercise, hard work, etc., arc prohibited. The return lymph cir¬ 
culation should bo aided by the application of an “Ideal” bandage; during 
the day the arm is supported in a sling, at night on pillows. Gentle massage, 
hot-air douching and static electricity are valuable aids in treating this con¬ 
dition. In the severe forms of edema Handley’s lymphangioplasty may be 
applied. 

Handley’s hjwiihangioplasty consists in the insertion in the subcutaneous 
tissue of strands of silk that are to form a system of capillary drains for 
the lymph (see Lymphatics). 

RKSTBICTIONS OP MOVKMKNT8 OP T7IK AKM. —Restrictions of movements 
6f the arm may be due to formation of joint and muscular adhesions, limita¬ 
tion of the cicatrix, or damage to the nerve trunks. The first can be prevented 
by the proper after-treatment, the second by correct planning of the incision. 
The scar should avoid the anterior lx)rder of the axilla (Handley’s 
operation), or if it extends to the arm, this pm-tion should run in the long 
• axis of the arm (Jackson’s operation), or the incision should not en¬ 
croach on the arm but should be confined to the chest (Rodman’s operation). 
The aim in closing the wound should bo to produce a sinuous or a triradiate scar 
in order to break the force and avoid the direct pull that occurs in a straight 
cicatrix. Restricting cicatrices nro to be mobilized by systematic exercises 
and massage. In the severe cases an operative revisioti of the scar will be 
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necessary. Damage to the nerve trunks ia to bo subjected to auit;able eleotrio 
treatment. 

Besnlts of the Sadioal Operation.—We believe with .Sodman that “inrgery 
ihoald cure one>half of all cases provided that they can be subjected to the com¬ 
plete operation early in the course of the disease.’' A sutisfnetory study of the 
operative cures is rendered e-xtreiiiely ilitlieull l»y tlie diversity of condi¬ 
tions and associated circiiinstaiu-es \iiidci' wliicli the radical operation is 
performed. The accuracy of tlic reported restilts nnist of luH'c.ssity Ixi prob¬ 
lematic, as tlicro is no other criterion of an idisolutc cure than a tliorougb 
post-mortem c.\ainiuation, whicli is rare, while a complete post-mortem ex¬ 
amination, with a minute e.xainination of the oss(>ons system, is still more 
rare. Cases not operated on live from :.'0 to ii8 months, the extremes being 2 
months and 20 years. As a convenient standard N’olkinann's 3-year limit of 
freedom from recurrences is used. The fallacy of this, arbitrary standard can 
be seen when we consider that Ransoholf reported 37 cases with recurrences 
appearing 7 years or more after the first operation, and one 20 years and 
11 months after. The supposed pciieral cures measured by the 3-ycar standard 
will be obtained in from 40 to f)7 per cent, of the cases. Of this number 17 
per cent. to.20 per cent, will later siiccnndi to hs-al or pmeral metastasos. 

Local cures measnrcil by the same! 3-ycar limit will show from r)0 to (10 
■per cent, cures. In the com|>lctc operation local recurrence's <M'ciir in (5 to 20 
percent, of the cases and the majority of them aji]>ear within <1 months, about 
5 per cent, after the third year. 

General melastases occ\ir in from 1.'') to 20 pt;r cent, of all cases; in from 
4 to 6 per cent, of the cases they occur early witlumt hn-al recurrences. The 
following conditions inllnencc' the prognosis of the individual case: 

1. The age of the patient. The older the patient, j)rovided she stands 
the shock of the operation, the better will be the end result from the stand¬ 
point of a cure. 

2. The duration of the growth. The prognosis is good in early stages 

of carcinoma of the breast and had when axillary involvement is present 

(66% per cent, of the former arc cured ; (!<;% per cent, of the latter die). 

3. The malignancy of the tumor. 'I’lie host res\ilts are obtained in col¬ 
loid, 66 to 80 per cent, cures; adenocarcinoma, T)!) to 7o per cent.; Paget’s 
disease, 12..') to 20 per cent.; scirrlms. 23 to 40 per cent.; and lastly, in medul¬ 
lary carcinoma, 16 to 48 per cent. As a general rule, the cancers showing the 
least anaplasia give the best results. 

4. Adherence to the skin renders the prognosis unfavorable. Tfalsted 

reports in 110 cases with axillary involvement and negative neck 24..5 per 

cent, of cures, 70 per cent, of cases witlu'ut demonstrable glandular involvement 
as cured, and 80 per cent, free from recurrences at the end of .3 years. 

Treatment of Local Becnirences. —'J’hc only contra-indications for opera¬ 
tions on recurrences arc those which would bar the primaty radical operation. 
Enough cases are now on record to show not only that life may be prolonged 
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by operating on recurrences, but that apparent permanent cures have been 
obtained. Greig reports a case which had been operated on 6 times during a 
period of 30 years. In the cases of nodular recurrences in the skin, where the 
deep fascia and all other lymphatic paths have been excised, we can look on 
the recurrence as a collection of isolated cancer cells that have been left be 
hind in the original operation. A wide excision should be immediately made 
with the actual cautery or with tlic knifo and the actual cautery, or fulgura- 
tion applied. If tlie recurrences are numerous, subject the patient to an en¬ 
ergetic course of A-ray or radium treatment. Recurrences among the scapular 
muscles arise in the lymph glands and vessels wliich accompany the subscapu¬ 
lar and circumflex vessels. Such recurrences arc hard to deal with and may 
necessitate an interseapulothoracic amputation. Recurrence in the opposite 
breast or axilla should be treated by a radical operation. The clinical outlook 
for prolongation of life in tlie.se cases is far more hopeful than would be ex¬ 
pected. In three such cases, one patient lived 3 years, one years, and the 
other was still living 7 years after the second operation. 


Tkeatmknt of Tnoperabue Oarcinoma 

The treatment is both general and local. 

The General Treatment.-—1 ho fallacies in the therapeutics of cancer have 
been well put by Handley: 

“The proRress of a cancer is normally accompanied by retroKressivo or curative 
processes. It is not surprisiiifr, therefore, that occasionally visible nodules or even the 
primary Rrowtli may underKo comideto fibrosis. In such cases of jiartial euro the 
uppcarunco of fresh metastascs clscwhoro soon shatters the false hopes which have been 
raised. A haiipy ignorance of this aspw^t of the natural history of carcinoma has not 
infrtHiuently enabled the discoverer of a medicinal cure for cancer to maintain a sin¬ 
cere faith in his remedy for some considerable time. Tho natural rcjcressive processes 
which in untreated cases usually pass unobserved are ascribed to tho action of the 
remedy.” 

Sufficient time has now elapsed to show the worthlessness of Doyen’s, 
Ilodcnpyl’s, and other allied sera, and the uselessness of the injection of 
selenium, colloid copper, trypsin, etc. 

Oophorectomy.—Ileatsoii of Glasgow (+) advocated oophorectomy as a treat¬ 
ment for inoperal)le carcinoma, basing it on the fact that a double oophorectomy, 
by causing a hastening of tho menopause, would consequently bring about 
an atrophy of the breast. Many cases have been reported as improved, 
and a few cures are elaimed. We have had the opportunity to observe the 
results in a small number of cases, and in 2 cases a tojnporary benefit was 
noted. Tho best results are claimed in patients under 50 years of age. 

Local Treatment. —The local treatment consists in palliative operations, 
the use of radium, X-rays, fulguration, and local applications; in sarcomata 
tho use of Coley’s toxins. 
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palliative OPEHATION8. —In tnir cxperieiKt* tho palliative operations 
have given distressing results and we rostriot them to ihosti cases in which the 
presence of a fonl-sniclliug painful nicer is a source of mental and physical 
suffering. The radical amputation is the best palliative operation. Tho in¬ 
tense pain caused by the cancerous invol\i inent of llic l>rachial plexus may 
require an inters<*apnlothoracic ampul at inn and a division of the posterior 
nerve roots. With the same ohjivt in view, the jmslerior roots »>f the sacral 
nerves have been divided’ to relieve the pain eaiisi'd by re<Mirrenees involving 
tho great sciatic. Division of tlie anterolateral colninns ot the spinal cord has 
been advised and practiced for persistent pain in the lower extreinitios by 
Spillcr and Martin. 

Carciiiowatovs hiidrollioi'd.t' is to la; treated by repealed aspirations; hydro- 
pcfitonrutii by repeated tappings. Datients who ha\'t* devedoped livdrotborax 
live but a short time. On the other hand, those with hydroperitonenm live 
longer. The clinical conditions known as “brawny arm” may become so ag¬ 
gravated that an inlerscajmlotlioracii* operation will have to be performed. 

TREATMENT BY KAI'H’.M AM) .XHAY.- l-'or the t(^•hnical application 
and a fuller discussion the reader is refi-rreil to ('hapler .\ \ 111, \ olnme I. 
In a certain number of inopi'rahle casi's treated with .\ ray the pain is relii'vcd 
and there is an apparmit decrease in the si/.»‘ o| the tumor, with a general im¬ 
provement in the patimil's condition. In other eases the growth is nnirkc'dly 
Stimulated and the disease rims a rajiid eonrse. In a third class of cases the 
patients seem to sutfer from marked toxic absorption symptoms caused by A 

breaking down of the tisanes. The same iilien.. have been noticed in tho 

use of radinm. Overdosage with this agent may cause marked local destrnc-, 
tion of the tissue witli intense toxic absorption syni|)toms and death. 

LOCAL APPLICATlONH.- Of the local applications for nleerating carcino¬ 
mata we have bad tlic la-st results Irom acetone and tormalin. 

Acktonk. —Acetone is a powerful, jienelrating, dehydrating agent causing 
the tisanes to dry up, thus cheeking bacterial activity. On the nnprotaited 
skin it is extremely painful, but, if proiierly confined to the nl<-erated area, only 
slight pain is experienced. Serapi' a\\ay as mneh of the nieeiating surface ns 
possible, smear the snrronnding skin surface with a thick coat of vaselin, eom 
fine tho acetone solution to the nlc raled surface, and leave it in contact for 15 
minutes. Remove the excess and pack the wound with gan/.e wrung out in 
acetone. This dressing is left in pla<-e for 24 hours. 'I he ae-tone is applied 
every 5 to 7 days, according to the reaction and the condition of the wound. 

Formalin.— The use of formalin (liquor fortnahlehyd) has been adv^ 
cated by Stewart, of Minneapolis. A 40 per cent, solution of forrauldehyd is 
freely applied to tho ulcerated snrfaic and left in contact for I minute. It 
is then neutralized by an abundant solution of hydrogen peroxid. In ulcerating 
carcinoma it checks discharge, odor, and causes little or no pain. It is espe¬ 
cially valuable in fungating sarcoma. 

ITTLGUBATION (KEATING HART). -See page COS. 
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Inoperable sarcoma should be treated with Coley’s'mixed toxins. In sar¬ 
comata' both the radium and the X-ray give better results than they do iu 
carcinoma. 


Treatment of Spontaneous Fractures 

L’hese arc caused by tho replacement of the bony tissue by new growths. 
Any of the long bones with the exception of those below the knee and elbow- 
may be involved. I’hc fracture may be the first symptom to call attention 
to tho presence of a bony metastasis. Complaints of rheumatism, pains In the 
bones, etc., in patients with carcinoma of the breast, especially those with 
•cutaneous nodules, call for careful X-ray study of the bones. The most com¬ 
mon sites of fracture are the upper end of the femur and the middle of tho 
humerus. The pain resulting from spontaneous fractures is not often Severe. 
Bony union being possible, tho fracture should be treated according to general 
surgical principles. 


BIBLIOGRAPHY 

1. Banks. Some Results of the Operative Treatment of Cancer of the 

Breast, Edinburgh, Neill & Co., 1882. 

2. --. Brit. Med. Jour., ii, 1138. 

3. Baumoartkn. Maladies dc la mamcllc, nouveau traite do chir., Dentu 

et Dolbct, Paris, xxiii, 1913. 

4. Beatson. Lancet, 1890, ii, 104. 

6. Beck. Med. Roe., New York, July 14, 1900. 

6. Braknui.e. Bcitr. z. klin. Chir., 1900, 21.5. 

7. CiTEYNK. Lancet, 1892 and 1900. 

8. Deaver. Am. Jour. Med. Sc., 1914, cxlvii, 157. 

9. Deiiner. ^liinch. mod. Wchnschr., September 8, 1908, No. 36. 

10. Dei.het. ^^nmello, Traite do Chir. dc Duplay Reclus, Paris, Masson 

et Cie., vi, 1892. I 

11. Finney. Surgery of Breast, Keen’s Surgery, iii, 1908. 

12. Girard. Arch. f. klin. Chir., 1910, xcii, 829. 

13. Gross. Tumors of Mammary Gland, New* York, 1880. 

14. Kuttner. Die Operationen an der Hru.stdriise, Chirurgische Opera- 

tionslehre. Bier, Braun, Kummell, Leipzig, 1912, ii, J.-29. 

15. Halsted. .\nn. Siirg., 1894, xx, 497. 

16. -. Tr. Am. Surg. Assn. 1907. 

17. -. Jour. Am. Med. Assn., 1913, lx, 416. 

18. Handley. Carcinoma of Breast, London, 1906. 

19. -. Practitioner, London, 1910, Ixxxiv, 463. 

20. Heidenhain. Arch. klin. Chir., 1889, xxxix, 97. 

21. Herman. Lancet, July 6, 1889, No. 12. 



BIBLIOGRAPHY 


67S 


23. 

23. 


24. 

25i 


26. 

27. 

28. 
21 >. 
30. 


31. 

32. 

33. 

34. 

35. 

36. 

37. 


38. 


39. 


40. 

41. 

42. 

43. 

44. 

45. 

46. 


47. 

48. 

49. 

50. 

51. 


52. 

53. 

54. 

55. 

56. 

57. 


58. 

59. 

60. 

61. 


Jackson. Section on Sin'gery, Am. Med. Assn., 1909, 286. 

Judd. Q>llected Papers by the Staff of -St. Mary’s Hospital, Mayo 
Clinic, 1913, 365. 

Leaf. Cancer of Breast: Clinically Considered, Londtm, 1912. 

Leckne et Lenorma.nt. Precis do patholo^ie eliir., Paris, 1911, iii. 
Lockwood. Cancer of Brea.st, T.ondon, 1913. 

Mac(’ahty. Surg., (Jynee. and OI)st.. 1913, xvii. No. I, 111. 

Meykh, Wii.i.y. Med. Bee., N'ew York, DevemUT 15, 1891. 

—^—. Jour. Am. Med. Assn., July, I'.tO.Y 

^lIooKK, Cii.viiLES. On the Iiilluence of IMiiil(‘(|uate Operation on the 
Theory of (’ancer, Tr. Boy. Med. Chir. Stn*., ISiiT, i, 215. 

Moresti.n. Soc. do eliir. do Paris, June 12, 1907 ; OcIoImt 20, 1909. 

-. Jour, de chir., 1911, viii, No. 5, 509. 

-. Gaz. d. Iir.p., .May 27, l!tl3. No. 59, '.153-1. 

-. Presse ined., Paris, 1913, x.\i, .No. (13, (1(13. 

O.MUREDa.n.ve. Pathologic e.xterne, Paris, J. 1>. Pailliere. 

J’ayk. Deiitsch. Zt.schr. f. Chir., 190(1, l.xxxi, 3(11. 

PFAiir.KK. Surg., Gyiiee. and Ohst., 191 1, xviii, No. 1, 90. 
PoiuiKR-Cc.NEo. I.es lyiuphaticpies, traile d'anatoinie huuiainc, Paris, 
1911, Ed. 2, ii. 

Porter. Boston .Mcil. and Surg. Jour., March 3, 18!t2. 

PoDssoN (de Bordeaux). Soe. de Chir., 1897. 507. 

Bapin. Bev. ined. de la Siiisso roniande, 1895. 

BioiiARDso.N. Section on Surgery, Am. .Med. .\ssn., 1910, 431. 

Bod.ma.v. Disea.sea of the Breast, Phila., IIKW. 

-. Ann. Surg., January, 191 1. lix, 15. 

Botter. Deutseh. ined. Wchnsehr., 1889, xxv. 

-. Berlin kliu. IVchnschr., 189(1, (5!(-94. 

VON Saar. Ergebnisse der Chir. u. Orthop., 1910, i, 113. 

Shields. Diseases of the Breast, London, 1898. 

S.MYTii. Brit. .Med. .lour, Septemher 10, 1913. 

Spiller-MART ix. Jour. .\ui. .Med. .\saii., .May 18, I'.d'J, Iviii, 1489. 
Stewart. Surg., Gynec. aiul Ohst., 1911, xiii. 20'.i. 

Stilks. Edinburgh Med. Jour., .Iiiiic and July, 189i>. 

- . Brit. Med. Jour., 1889, i, 1152. 

Thomas, T. O'. ^leil. Jour., New York, 1882, xxxv. 

Velpeau. Traite des inalailies du sein, 232. 

Verchere. Med. inoderne, 1908, No. 18. 

VoQT. Zentralbl. f. Gyniik., .November 18, 1909, xxxv. No. 40, 1585. 
VoLKMANN. Beitr. z. klin. Chir., 1875. 

Warren. Jour. Am. !Med. .\ssn., July 15, 1905. 

-. Am. Jour. Med. Sc., April, 1907. 

Williams. Diseases of the Breast, 1894. 



'I’lIE SURGICAL TREATMENT OE UlSEASES OF THE SPINAL 

(50RD AND MENINGES 



CTTAriKU XIV 


THE SURGICAL TREATMENT OF UISEASKS OF THE SPINAL CORD AND 

MENINGES 


CiiAni.Es A. Elsheko 


LUMBAR PUNCTURE 

Puncture of the spinal canal for diafinostic and therapeutic purposes is 
founded upon the rcscarclics of (Quincke (isV'J). of ('orniujj, and of Aupist 
Bier. The operation is based upon the i)h_v.siolo}i;icaI fact that cerebrospinal 
fluid circulates in the entire suharachnoici space of the brain and spinal cord, 
and upon the anatomical facts (1 j that the lower end of the spinal cord extends 
only to the first or second Ininhar vertebra, while the spinal canal with its 
meningeal lining extends down to the sacr(M'(M'cvgeal o|x*ning8; and (2) that 
the bony wall of the spinal canal is not a coin])lctc one, so that spaces remain- 
between the arches of the vcrtchne through -which a needle can bo passed into 
the spinal canal and subarachnoid space. 

Lumbar puncture is done either for diagnostic or'for therapeutic purposes. 
In the first case, the object is to obtain cerebrospinal fluid for examination, 
for the presence or absence of normal and abnormal constituents (Wassermann 
test, increase of cells and globulins, presence or absence of bacteria, presence 
of blood in fractures of the skull or spine, of pus cells in meningitis and brain 
abscess, etc.). The detennination of the pressure of the cerebrospinal fluid in 
the canal is also of diagnostic importance. 

The normal pressure, according to Sabli, is between 5 and 7.3 mm. of 
mercury or 60 to 100 mm. of water. Tatbologically the pressure of the cere¬ 
brospinal fluid is raised in a large mnnlsir of diseases, such as intracranial 
tumors, abscesses, hemorrhage, meningitis of all kinds, etc. It may reach very 
high figures—300, 500, or even 1,000 mm. of water—the highest pressures 
being found in serous meningitis and in brain tumors. ' 

The Therapeutic Value of Lumbar Puncture.—The withdrawal of cerebro¬ 
spinal fluid is of value in some ca.scs of posterior basic meningitis in children, 
but it is of greater value in tuberculous meningitis. In this latter disease the 
fatal outcome is usually hastened through the ventricular distention, and if 
the deleterious effects of this distention are overcome by repeated lumbar punc 
4S B 677 
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ture, the patient’s life may bo saved. Undoubted cases of enre of tnbcrcnlmi 
meningitis by repeated and long-continued punctures are on record (Ercybai., 
Neisscr). 

Lumbar puncture is sometimes useful in mild chronic hydrocepbaUis in 
childhood, but better results can bo obtained in this condition by means of 

puncture of the corpus cal¬ 
losum (q. V.). It is also an 
aid in the treatment of in¬ 
crease of intracranial pressuic 
due to expanding lesions of the 
brain, such ns brain tumor and 
abscess, excepting where the 
disease is located in the pos¬ 
terior cranial fossa. Lumbar 
puncture is also used for the 
injection of drugs into the 
spinal canal, Flexner sermn 
in epidemic cerebrospinal men¬ 
ingitis, magnesium sulphate 
(Meltzer) and antitoxin in 
tetanus, cocain, tropacocain. 
stovain, etc., for spinal anes¬ 
thesia. 

Site of Puncture.—The 
spaces between the third and 
fourth and fourth and fifth 
lumbar lamina- arc especially 
large, and the puncture is usn- 



Fio. 1. —Anatomy of Si-inai. rtiNCTuiiB. (From Kochor's 
ChirurKiM!lio Operat ionsli-lirr, 5tli Edition, p. 01.) 


ally done through one of these spaces, although in some instances a higher level 
has to bo selected. A lino which couuects the highest level of the iliac crests will 
generally cross the fourth lumbar vertebra, ami the favorite site for the intro- 
duetion of the needle is just above this level (Fig. 1). The spaces between the 
laminm are largest when the 
spine is flexed, i. c. when the 
body is bent foi ward. Accord¬ 
ing to Qninehe, the distance 
from the skin to the subarach¬ 
noid space in the lumbar region 
is usually 4 to fi cm., but in fat 

or muscular individuals it may be anywhere from 7 to 10 cm., and the needle 
will have to be inserted to that depth before spinal fluid is obtained. 

Instruments.—Various needles are used for spinal puncture, but I prefer 
one marked off in centinreters. whose point is not an acute angle, and which 
contains a well-fitting stilet (Fig. 2). The needle should fit a syringe by a 


Fio. 2. —Needle for Lumbar Puncture. 
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sliding, nut n screw, joint, and the .sviiiifjc slionhl have an asliestoa packin^jt, so 
that it can bo Iwiled. 

Teohnic. —The tivlmie of spinal pniu-ture is simple. The patient is placed 
on his side near the edfre of tlie Ix'd or operatiiii; table with the Iwdv l)ent 
forward and tlie thighs and le*ia flexed, or he mav he seateil on tlie ed^ti of tho 
bed or tabic with the IkkIv lamt forward. The skin is sterilized (washin|{ with 
alcohol and paintin*; with tinetiire of iodiiO, and the fonrtli himhar spino 
located on a level with the hif>heat parts of the iliac ere.sts. Either in tho median 
line or just to one side of the spinoiis jiroeess of the third or fourth lumbar 
vertebra, the needle armed with th(> stilet is made to ])\m.tnre the akin. 
Pointing; cither in the median line or toward it, and in a sli;j;htly \ipward ilirco- 



Fla. 3.—iNTaOUlUTIOS or NkKDI.K KciII I.> MIIAK 1’11N<TIIIIK with I’ATIf-NT Ul.ITJUUENT. 


tion, the ni'edle is rapiilly jmahed forward to the reipiirr'd depth ( h'iffs. and 
4). The operator will feel the resistance of the fa.scia- ajid miisei(‘s and, if a 
b<iny obstrnetion is eneAmntereil, the direction of the jicedic will have t<) be 
altered a little. When the sjiinal canal has heim entered, the stilet is with¬ 
drawn; the fluid will escape either drop hv drop or in a stream. It is rare that 
no fluid can be obtained; this usually means that the snharachnoid s|)ac<! has 
not been reached and that the needle must, he pushed still farther. If hlood is 
obtained, it means that the necdh* has injured the extradural venous plexuses; 
the needle should be withdrawn, washed out with sterile water, and re-inserted. 
The color of the fluid and the pressure with which it e.«capes shojild be noted. 
Nominl fluid is clear as water and escapes drop by droji or in a slow stream. 
Various methods have l)een devi.sed to riea.sure the pressuri* of the fluid, but up 
to the present time tho practical value of such measurements has been small. 
The pressure of the cerebrospinal fluid is measured by means of a manometer 
which is attached to the needle by a side arm. Various needles for this purpose 
have been described, but a simple apparatus such as that of Quincke will give 
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perfectly eatisfactory results (Fig. 6). Its construction will \mderstood 
from the accompanying illustration. The pressure of the fluid is read off on a 
scale which is held hy the side of the glass manometer tube. When the fluid is 
to be allowed to escape, the tube is turned down so that the fluid can run out. 
For examination, 5 to 10 c. c. of the fluid should be allowed to run into a sterile 
test tube. If the fluid is of a brown or yellow color, a suspicion of old bleeding 
or of a spinal neoplasm is justifiable. 

When fluid is to be removed for the relief of internal hydrocephalus, no 
more than 20 to .'lO c. c. should be allowed to escape at one time. A similar 



PiQ. 4 .—Introdiktion of NKKDI.E roK Lumbar Puncture, with Patient in Sittino Position. 

amount should be withdrawn every few days. During operations upon the 
brain, when there is very great intracranial tension, the withdrawal of fluid by 
lumbar puncture is often of value. 

Injection of Drugs.—When a drug is to be injected into the spinal canal, 
as much cerebrospinal fluid should be allowed to escape as the amount of solu¬ 
tion that is to be injected. The amount of serum or antitoxin that is injected 
in various diseases will, of course, depend upon the strength of the solution 
used and the age of the patient. For spinal anesthesia the substance used is 
generally to be obtained commercially in prepared ampules, often combined 
with adrenalin. Cocain, tropacocain (Giesel), novocain (Einhom), and ato- 
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vain (FoqrneaiO have all been used with success, lint tropacocain and atOA'ain 
are recommended by Bier. The dose of tnipactx*ain is about 5 eg., and that 
of stovain 5 to 6 eg. for an adult. Ampules which contain 2 c. c. of a 5 per 
cent, sterile solution are on the market. The details of spinal anesthesia are 
considered in another volume. 

After-effects.—Lumbar puncture is a slight operation, without danger if 
perfect asepsis be obser^'cd. .\fter the withdrawal of even small quantities of 
cerebrospinal fluid, the patients often suffer for a day or a number of days from 



Fio. 6 . —Qcincke Needle and Set kou Lumhah Punctdhe. 


headache, dizziness when they sit up, nansen, and vomiting. Occasionally there 
may bo syncope. 

The headache usually appears a few hours after the lumbar puncture has 
been done, and occurs frequently even when there is no disease of the nervous 
system and although little fluid has been removed. It will not infrequently per¬ 
sist for a number of days. It is advisable to keep the patients in bed for 24 
hours after the spinal puncture, as the headache and other symptoms will disap* 
pear much more quickly when the patient remains in the recumbent position. 

The symptoms are apt to be especially severe in patients with tm intracra¬ 
nial neoplasm, and sudden death has occurred in a number of instances within a 
few hours of the lumbar puncture. Wo should remove as little fluid as possible 
in these patients. Lumbar puncture should never be done when there are symp¬ 
toms of an expanding lesion in the posterior cranial fossa for fear of sudden 
medullary death. Allard has collected 2-i cases of death within 2+ hours in 
cases where there was an obstruction of the iter or the foramen of Magendie. 
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I have seen the symptoms of a spinal tumor much exaggerated within a few hours 
after a spinal puncture in a patient who before hud presented only slight signs of cord 
involvement, and soon after developed a complete motor and sensory paraplegia. In this 
patient only 6 c. c. of fluid had been removed. 


LAMINECTOniY 



In most cases in which the spinal canal has to be opened the exposure should 
be a liberal one. Therefore, the operation must consist of a wide removal of 
the posterior arches of several vertebra;. As we shall see later, the functions of 
the vertebral column arc almost fully recovered after,the complete removal of 
the spinous processes and lamina; of a number of vertebra*. According to my 

experience, the operation of hemilami¬ 
nectomy, as described by A. S. Taylor, 
has only a very limited field of useful¬ 
ness, because this operation does not 
give as good an exposure as the complete 
operation. Osteoplastic operations, as 
described by Marion, Cavicchia, Rick- 
ham, Urban, and others, are more com- 
plieated and bloody than those in which 
the bone is removed; they are - also 
more time-consuming, and do not give 
as free a field. In the following I 
shall describe the operation of complete 
laminectomy as T am accustomed to per¬ 
form it. 

Anatomy.—The anatomy of the spinal column, of Idle spinal canal and its 
contents should he carefully studied by the surgeon who desires to do successful 
spinal surgery. The following are some of the most important features of the 
gross anatomy: 'Phe spinous processes are hifid in the cervical region, are 
usually fairly thin and well separated from each other, so that each spinous 
process can be removed with ease. In the dorsal region the spines point back¬ 
ward and downward and gradually increase in thickness; they overlap each 
other to a considerable extent in the upper 10 vertebra;. The lower 2 dorsal 
and the lumbar spines are very thick and short, more deeply placed between 
the thick paravertebral muscles, and point directly backward. 

In the cervical and dorsal vertebra; (excepting the eleventh and twelfth 
dorsal) the lamina* overlap each other from above downward, so that, when 
the lamina; are removed with rongeur forceps, it is always more easy to work 
upward than downward. 

Tho mu.sclea are thickest in the lower dorsal and lumbar regions, but 
are easily freed from the spines and lamina*. There are but few large 
blood-vessels in the muscles; the largest run in the intermu-scular septa. The 


Fio. 6.— Crosb-bection ov Back in Cervicai. 
Reoion, Showinu Muscles and Spinal 
Canal. Black dots indicate location of 
main blood-vcsstds. 
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accompanying figures show the usual Watitui of the largt'st vessels (Fig& 6, 
7, and 8). 

The ligaincnta suhllava arc very thick in tlic lower dorsal and lumbar 
regions. Sonictiines they are torn hnise 


from their attaehnients hy a slight trau¬ 
matism, and then may compress the cord 
beneath. 

In the eervical and upper dorsal 
regions the dura is often covered !)y a 
layer of adipose tissue several millimeters 
in thickne.ss. This extradural fat layer 
has been mistaken for a tumor. 

Tho dura mati'r which envelops the 
cord does not ••outain any hlood-ves.sels of 
a size, sullicietit to give the operator any 
trouble, but between the anterior surface 
of the. <lnral sac and the; posterior sur¬ 
face of the bodies of the vertebra- li('s a 
plexus of veins. Troublesome bleeding 



may oeetir when the .attempt is made to Khj. 7.— i’hiws-sk.-tidn or Hack in Mid- 
separate the dural sac from the posterior doiikai, Ukoion. 


surface of the body of a vertebra. 


The pia mater closely invests the cord, while the arachnoid is separated 


from the pia by tbe cerebrospinal iluid, so that one may with justice speak of 
the araebnoid “sac.” 'I'his arachnoid sac lies against, hut is not normally ad- 



Fia. 8.—Cboss-sbction of Back in Lumbau Region. 


hereiil to the inner surface of 
the dura mater, and it in 
usuall\ po.'sible to incise tho 
dura without injuring the 
arachnoid sac. Inside tho 
arachnoid sac, is seen tho 
Hjiinal cor'l. 

The cord is held in place 
in the spinal canal by the 
nerve roots and by the liga- 
Tnentuin denticiilattiin. The 
dentate ligament is a fibrous 
band of great importance for 
the surgery of tho spinal 
cord. It is derived from and 


attached to the lateral aspect of the pia mater on tho cord, midway between tbe 
anterior and posterior roots. On each side of the cord tho ligament extends 
from the foramen magnum to the level of the first lumbar vertebra. From its 
origin from the cord each ligament extends outward and is attached to the inner 
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surface of the dura by numerous dentations or slips (Fig. 9). It is due to thi~i 
ligament that a tumor which grows on the anterolateral or posterolateral aspect 
of the cord will press upon only anterior or posterior roots for a long time. Bv 
means of the dentate ligament the cord may be rotated so that its anterior sur¬ 
face is exposed. For this purpose 1 or 2 slips of the ligament have to be divided. 



Fio. 9.—SpiNAi. Cord Expobkd to Show the Dentate Lioament. On the left side the poaterior 
Toots arc divided to show the relations of the ligament. 


The dentate ligament ends below, at the level of the first lumbar vertebra, 
in a fork-shaped extremity (Elsberg), upon which rests the first lumbar pos¬ 
terior root; the fork is therefore a landmark useful to identify the first lumbar 
posterior root (Fig. 10). 

The spinal cord ends at the level of the lower border of the body of the 
first lumbar vertebra. The cord is much enlarged in the cervical and lum- 
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bar regions—tho cerrical and hiinbnr Piilnrsii'ineiits. In the removal of 
the laminae in these regions spoeial earo must Ih' taken that the eord is not 
pressed upon. 

Position of the Patient; Anesthesia. 'I'lte ]>art of the vertebral eohuim to. 
be operate<l upon shoiild l)c as mucli vent vail v tlexed as |)ossihle, so as to st'pa* 
rate tho spinous prtx'esses ami to hriii” thoin near to the stirfaee of the skin. 



Fio. 10 .—Thk Lower End oh " Tour." of the Dentate Lioament. 

When tho laminectomy i.s to he done in tlie et'rvieal region, the patient must bo 
in the same position as in a 8nb(K*eipital craniotfnny (cp v.). 1 he patient must 

be placed flat upon the abdomen with pillows under the shoulders so that the 
thorax is well away from the operating table and respiration is not interfered 
with. The head must rest upon an extension of the table or outrigger, so that, 
the head can be flexed upon the chest (w'e Fig. 11). If the dorsal vertebra: arc 
to be operated upon, the patient must lx; in the prone position, with tho shoul¬ 
ders raised from the table by means of pillow.s, and a largo Isilster nn<ler the 
abdomen so that tho dorsal cohimn is vc-ntrally flexed. A similar position is 
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useful for a laminectomy in the lowest dorsal and lumbar regions. In many 
instances, however, the patient can be placed in a semiprone position, the ab¬ 
domen and chest on one side being raised from the table by pillows. 

The prono or altnost prone position occupied by the patient upon whom a 



Fio. 11.—Positions of Patiknt for Laminectomy. 

laminectomy is to be done is very apt to make the giving of the anesthesia 
difficult. In cervical laminectomy the anesthetist has often to sit underneath 
the operating table so as to bo out of the way of the operator and his. assistants. 
The anesthesia can nsnally bo made more easy by the introduction of catheters 
into the nose, or still better by means of intratracheal insufflation anesthesia. 
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During the past year I have uscil intnitrachoal aiiesthoaia witli ether for many 
of mv spinal operations aiul ean retoinineiul it very highly. The anesthetist 
must always sec* that the chest wall is not against the 
operating table, so that re-pi rat ii>ii is not inlertVred 
with. In operations in the eer\ ieal region lie nin-t also lx* 
careful that the neck of the patient is not compressed by 
the edge of the table or the outrigger. Ktli< r i- the anes 
thetie of choice for a spinal operation. 

Technic of Operation.- I'-nally at lea-t :i vertehr.e 
have to be e.xposeil, and ol'teii .'n li, or 7 lamina' liioe to 
be removed before the entire spinal le-ion is e\]i<iM'd. It 
is iilwavs better to take away an arch too niiicli than one 
Uk) little. 

The akin ineision should Im‘ nnnle in the median line, 
its center over the middle spinous proei'ss to he taken 
awHV. The spinous proee-ses that an* to he removed 
should always he determined hv eonnting li'oiii below n|)- 
ward and from above downward. In this way we are 
sure that the proper spines ha\e been marked onl. 1 he 
entaneons incision should divide all ti—iie to the spines. 

Then with rajnd mits o1 the scalpel the laseia and mn-eles 
on one side of the spini’s and lamina' are sejiarated from 
the bone, the seyiaration heimr aeeomplished by the aid of 
a broad elevator ( I' ig. 1-). .\ Iter the spines and laminie 

aro well exposed, a gan/.(“ paekiiig is inserted on the one 
side and the same yiroeednre followeil on the' oth(“r side. 

The bleeding is seldom jirofnse, rarely rei|niriiig tlu’ nsc* of arterv foira'jis, and 
is usually entirelv controlled by the paeklni;s. It is advisable to waiit 1 or i 
minutes, then to remove the jiaekinis and to draw the wound edges apart b^' 
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Fio. 14. —Vakiouh Kon<ikuii KoncEPs Koit Spinal Operations. A, Horsley spine forceps; B, C, 
BDinll and ffiaiit roniceiir; D, rongeur useful for removing oviThanging lainince. 


meims of tin initomiitic. retractor (Fig. 1.‘5)- Fho retractor not only controls 
all bleeding, bnt gives an excellent exposure of the fii'ld of opc-ration and saves 
one assistant. 

The inters]iilions ligaments are now divided by rapid cuts with the scalpel. 



Fiu. 15. —Vahious Ronoeur Forceps for Spinai. Operations. 
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With a large rongeur forceps or with a Horsley spine forceps (Fig. 

14A), the spinous processes an* rciiio\cil at tlieir bases. I hen with quick bitcjj 
with smaller rongeurs, of wliii*li several sizes aiul l\]>es should Ih' at hand (Mgs. 
14B, D and 15), the lamiiue are removed well out to their articulating sur- 



Fio. 16.— LAMiNECTOur (1). The first stt |) In. ision iif the skin, f.iw is snd muscles on one side 


faces, beginning with the lowermost oiie.s and working upward. During this 
procedure great care must he taken that no pressure is made upttn the dura 
underneath. In this manner the dura is freely exposed over the tlesired area. 
(Figs. 10, 17, 18, 1!).) In the cervif-al and dorsal regions the dura is cov¬ 
ered bv a thin layer of adipose ti'siie which has to he excised lieforc tlm bluish 
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dura ia exposed, while in the luiribar reffioii tlie thick ligamciita subdava liaNi- 
to be excised with scissors and foj'ccps. 

The further procedure will depend upon the nature of the affection lor 
which the laminectoiny has been perfortned. 

It is usually necessary to pack the wound with gauze wrujig out in hot 
saline solution for a few minutes in order to control the little oozing of blood 



Fio. 17. —Laminkctomy (2). division of the intorspinous ligaments. 


from the divided lamina'; the dura shotdd never be incised before every bit of 
bleotling has bwn controlled. I'lien the operator carefully palpates the dura if 
he suspects a spinal tumor, and lohks for the respiratory and cardiac pulsations. 

When the dura is to bo incised the operator grasps a small bit of dura with 
fine forceps, and passes a traction suture of fine silk on each side of his forceps. 
The needle should pass through only part of the thickness of the dura so as to 
avoid the arachnoid and the cord beneath. The 2 traction sutures arc now held 
tense, and the dura carefully incised with a fine scalpel. If this is skillfully 
done, the arachnoid sac will not be injured; it is distjended with fluid, within 
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which lies tlio ciml. The incision in the iliini is tlien enl»ir>;iHl i\]»vv«rd uml 
downward by means of a prooved dirtvtt)r and scaljad, and the eilp(‘s of tlie diirn 
retracted with fine 2-proiiped retractors. Tlie fnrilier proet'diire will depend 
upon the wnditions present or the nature of the operation to he jH>rforincil, and 
will Ik! considered under the varioiis sections that art* to follow. 

Tlio dura should 1 h‘ clo-^ed hy means of a line riinninp sntnn; of silk after 
*Il oozing within the arachnoid .sac has heen controlhsl. 'I'lie autoinatio re¬ 



tractor is then removed, the wo\in<l washcil out with warm saline solution, and 
the muscles united by interrupted sutures of strong cat;;nt. At least 2 layers 
of muscles have to be united, and sona-tiines .‘5 layers, great care Vxjiiig taken 
that the upper and lower eiuls of the wound are well closed. The fascial edges 
arc then approximated with chroinic catgut, ami the skin with silk sutures. A 
laminectomy wound .should never he drained. A large, firmly fitting dressing 
with adhesive plaster straps and bandage is then applied. The patiemt should 
be kept flat on the back for several days after the operation, and for at least 1 
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week should receive full doses of urotropin. Unless there are special indicii- 
tions for it, the (lrcssinf;s should not bo disturbed for 7 to 10 days. 

Other operative nictliods vvhicdi have been recommended for opening the 
spinal canal have either heen of the type of osteoplastic operation devised hv 
Urban and iliekhatn, in which a flap containing skin, muscle, and bone is ma(l (3 
and turned to one side or upward; or the operation of hemilaminectomy, as 



Fio. 19.— Laminectomy (4). The lamiuje have been removed and the dura exposed. (Figs. 16 to 19 
arc inodifieil from illustrations iu (."'hirurg. Opcrationslchrc, Bier-Brauu-KUmmel, i.) 

recommended especially by A. S. Taylor, of New York. The osteoplastic 
methods have been generally discarded, because the operations are more bloody 
and time-consuming and more apt to be followed by wound complications. In 
the operation of hemilaminectomy the muscles are separated from the spinous 
processes and laniiiuc on only one side, and the laminaj on that side removed 
from the bases of the spinous processes to the articulations either with the saw 
or with rongeurs. Taylor claims that almost as good an c.xposure can bo ob¬ 
tained through a hemilaminectomy ns in the eomplcto laminectomy, and that 
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the mechanics of the spine are imicli less iiitorfeml with. Witliout entering 
into a discussion of the first of the '2 iulvantHin*s elaiined for liis operation by 
Taylor, 1 Believe that the strond elaiin is a theoretical one. 1 shall later show 
how little the functions of the spine are interfered with (if at all) by oven an 
extensive laniincetoiny, and 1 believe that a lieinilaniiiuvtoiny is rarely indi¬ 
cated. 

Dangers and Difficulties of the Operation. In the cervical ainl upper dorsal 
regions the operation is never dillienlt. wliile in ilie lowest dorsal and linnhar 
regions, where the vertebral arches are inneli (liicker anil more diH'ply placed, 
considerable rongi'iiring nniv be neeessar\ before a good (‘.xposviro of the spinal 
canal and its contents has been obtainiMl. ('are must be taken by the inexperi¬ 
enced operator that be iloes not deviate from the median line. 

LEAKAGK OF CEKKUUO.^l’lNAIj FI.I'll).- Much has In'en written eoneeru- 
ing the dangers from the sudden escape of a large amount of cerebrospinal 
fluid when the dural sac is opened. In a large e.xperienee witli these operations 
I have never seen symjitoms (‘iisue from this cause. .\'evertbel(>ss, it is advisahlo 
to lower the head end of the operating table if there is a profuse esea]»e of fluid. 

If the dura has bemi well closed after the operation, leakage of eerebros|)inal 
fluid should never occur. If a ii-stage o]»eration is doin^ and the dura is not 
sutured at the first operation, the careful suture of the muscles and fascia 
should prevent any leakage. If leakage does occur, tin' dressiiigs should hi! 
changed as often as necessary with the greate.st can- as to asej)sis, the skin h(!ing 
painted with tinctvire of iodin as soon as tin; dressings are removed. 

BLADDER DISTUl{RAN(M';s. l‘’.\cn if no bladder ilist.urbances e.xisted be¬ 
fore the operation, they are very likely to occur afterward. I'sually there is 
retention of urine for a few days ; rarely tliis jx'rsists for several weeks. When 
the laminectomy has been done in the lumbosacral region, the retention is ac¬ 
companied by a lack of feeling of bladder retention*, after an operation in the 
cervical or dorsal region, the pat’u'iit will often know when his bladder is dis¬ 
tended. When the patient regains control of his bladdi'r, he is at first able to 
empty the bladder oidy j)artly. I'nless incontiin'iice I'.xisted Iwfore the opera¬ 
tion, it Bhonld rarely ocevir afterward. If such ineontinenee does occur, it 
usually means that some injury has been done to the cj>rd, or that there has 
been considerable bleeding within the sac of tbi) arachnoid. If the incontinence 
is due to the latter cause, it will nsnallv disappear within a few days or weeks; 
if due to the former, it may persist for months; and if the injury to the cord 
has caused a more or less complete transverse lesion, it may lie permanent. 

After the removal of a tumor or other disease.of the cauda equina which 
has caused retention of urine as one of the symptoms, the retention of urine 
may persist for a numher of months. In these patients one can often stimuldte 
the bladder to empty itself by suddeidy removing the catheter during catheteri¬ 
zation,the patient being told at the same time, to attempt to void his urine with 
the catheter in place. 

ABDOMINAL DISTENTION. — .Midnminal di.stention rnav occur after a lami- 

46 B 
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noctoniy as after any other operation. Bnt it occurs very frequently after u 
laminectomy in the lower dorsal region. After a spinal operation at tliia levi‘l, 
a very, marked and, to the patient, very distressing abdominal distention oft<'ii 
occurs^ which can be only partly relieved by cathartics or cnemata, and whicli 
usually persists for several days. The patients are unable to pass any gas, tlic 
abdomen becomes enormously distended, and vomiting occurs, so that, to oik' 
who has not sc'cn the condition, the patient seems to present the clinical pictnic 
of acute intestinal obstruction. 'I'hc symptoms, however, usually subside within 
a few days. 

Becognition of Spinal Lesions.—Those most experienced in spinal snr 
gery often find much difficulty in recognizing tlie nature of the changes which 
are found at operation. A few words upon the normal and pathological ■ap¬ 
pearance of the spinal cord and membranes are, thcroforo, permissible. 

Normally the outer surface of the dura has a blnish-white color and is 
smooth and glistening. A reddish or brownish discoloration is dne to adjacent 
bone disease or to an inflammatory process in the dura itself. I'o tbe examining 
finger the membrane feels soft and it is easy to recognize! that it is thin and 
contains fluid. Jf the finger is gently passed over its surface, one can often 
(but not always) feel if a solid mass such as a tumor lies under it, and an intra¬ 
dural growth will sometimes cause a distinct bulging of the dura. A similar 
bulging and a similar resistance arc felt when the cord has been pushed back¬ 
ward by an affection of the vertebrio or by a tumor which lies in front of the 
cord. The surgeon must, therefore, be careful that he does not injure the 
growth or the cord when he incises the dura. 

In rare instances a localized pachymeningitis may cause a marked bulging 
of the dura because of the great thiekeniiig of the mend)rane. I have seen one 
case in which a marked local thickening gave all of the symptoms and upon 
qperation presented all of the characters of a spinal tumor until the dura hail 
boon incised. 

The inner surface of the dura sliojild be smooth and shiny. If it is con¬ 
gested or discolored, it is the scat of an inflammatory process. 

The arachnoid should bo translucent and very thin. If it is thickened or 
whitish in color, it has been the scat of a leptomeningitis. The arachnoid is 
sometimes distinctly thickened if long pressed upon by a tumor. 

The posterior .surface of the spinal cord shoidd bo covered by a fine network 
of blood-vessels, bnt normally these slioidd not be sufficiently marked to cause 
a change in the creamy white appearance of the cord. If the vessels are very 
large and tortuous, giving to the eord a pinkish color, it means that there is 
either an inflammatory piwess within the cord substance or pressure upon the 
vessels of the cord at a higher level than that exposed. In several cases of 
myelitis which were operated upon under a wrong diagnosis I have observed a 
marked congestion of the posterior spinal vessels of quite a characteristic ap¬ 
pearance. Such a marked vascularity of the cord has led me, in not a few 
instances, to search for a suspected tumor at a higher level than that exposed. 
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Frequently, however, one can nonnally hoo niassori of tortuous veasolfl near tlio 
lateral aapccta of tlio cH)rfl at points wlicrc tlic nerve ix>otM jH'rforate the dura. 

While it should bo a rule that tlio cord is to 1 ki palpateil ns little as ivisaihlo, 
the surpeon should know that norninlly the cord suhstanet* feels fairly solid, 
and that, thorefore, irrcpnlarities enn ensily 1 h' nvopni/ed bv the exainininir 
finger. 

Two-stage Operations. Sovorsl snrat'ons liave a<1visi'<l tliat many lamiiu'etomics 
should ho done in two staa«*s, tin* dura hi-iiia oxiiowd at tin' Hr-*! silliiiir. 1 holiovo that 
tho lariri'r nuniisT tif patients can In' opi'rati'd iipoii m on,* p.tajfe. If the* eoudition of 
the patient should heeoine too poor, tlieii an opi-ratinn may liave to he sloppe,! and lie 
continiKHl at a later time. Tliis should, howe'ver, lx* of rare oeeurreiiee. 

1 wo-stage operations are iinlieated in the following: In all iiitrainednllary 
operations for tumor when* tin* tnmor is l(*lt lei exlrneh* Ireim the <*eir<l aiti'r aii 
incision into the eord ti.ssiu* has 1k*(*ii mnele: in op(*ralie>ns in tin* uppermost 
cervical region, to allow of u re-adjiistiin'iit of pr(*.ssiii'e e'enielitieins on aeeonnt of 
the proximity of the medulla; in some ('ases ol large tumors eif the eonns and 
caiida equina, where a delay may alhiw the tnmeir fei hee'eniu* partially freeil 
from the nerve roots of the eaiiela; in some snh|iial fimieirs fei he treateel hv the 
mcthoil of extrusion. In the (“aso of high ('(‘rvieal operations the dnra must not 
bo opened at the first stage; in the other op(*rations ahove mentioned the dura 
will liave to bo opened at the lirst stage, and will have to Isi left oiien until tho 
second operation. In these latter eases the (ixposnre of the cord and tnmor at 
the second operation will he made more easy if they Inive heeii covered hv a 
piece of Cargile membrane at the first operation. 

Functions of the Spinal Column after Complete Laminectomy. l’'roni tlic es¬ 
thetic standpoint the apjiearance of the hack of a patient who has liad a lamin¬ 
ectomy performed upon liim is verv satisfactory. In most cases, excepting fop 
tho linear cicatrix, tlie eontonr of the hack appears almost normal. 'I'lie mass 
of tho paravertebral mnseles and the .scar ti.ssne that is formed l)(*tween tho 
divided lamina^ and the skin form a good support for the skin and an excellent 
protection for the spinal eord beneath. 

The free mobility of the spinal eohimii is usually fully r(*cnvered. For a 
nunlbep of days after the operation the spine is held very rigid, iMa-anse of tho 
pain which follows movements of the hc'ad, trunk, or extremities. As soon as 
the pain disappears tho patients are ahh; to turn freely, and within 10 to 14 
days they are able to sit up and begin to walk, ronsiderahle stitTness and 
rigidity of the spine may persist for several months, ami this oeciirs cspeeially 
after lumbar laminectomy. In nio.st patients, after an operation upon the 
cervical vertebra?, the mobility of the spine is fully ri'gained within 2 to 3 
weeks. Some of the patients have a tendency to carry the head somewhat for¬ 
ward, as if there had remained .‘some weakness of the een-ical spimil rniiselcs. 
Very rarely massage and exorei.se.s are necessary before the vertebral column 
regains its normal mobility. Six months after a laminectomy has been <lono 
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the vertebral column will be found as freely movable as the normal, or as it 
would have been in the individual case if no operation had been performed. 

Mortality of the Operation. —It is difficult to obtain a satisfactory idea of 
the mortality due to the operation of laminectomy, because tbc results van- 
with the affections for which tbc operations are done. The statistics of different 
operators vary within wide limits. Spinal snrffcrv can only be successfullv 
performed by those who have a larji;c expcjvicnce in tliis special branch of 
surgery. Oppenbeini lias reported 2~> operations performed for him by several 
surgeons with 8 fatalities from tlie ojieration. Krause bad 28 operations,with 
8 deaths; in a later publication be stated that, exclusive of laminectomy for 
spinal fracture and cases of myelitis, he ha<l performed 4,'i operations with 9 
deaths. Hildebrand bad 'i!> laminectomies with 9 deaths; Konne had 13 opera¬ 
tions with 7 deaths; Sick bad 21 cases and 8 dcatbs. 

On the other hand, llor.sley reported 24 successive cases without fatality, 
and Oppenheim .justly states that the dangers of a lamihectomy arc small when 
the operation is done by a suri>eon of the experience of Sir Victor Horsley. 

The above statistics refer to all the spinal operations performed by the 
authors (pioted, e.xcepting laminectomies for fracture of the spine and the cases 
in which myelitic aoftcnin,g was found at operation. Excluding operations for 
the condition just mentioned, 1 have, up to October 1, 1913, performed 81 
laminectomies with 4 operative dcatbs (4.9 per cent.), and have had no fatal 
case in the last !)7 operations. 

In many instances the fatal result of a lamiucc.toiny was due to the undue 
prolongation of the operation. With proper instruments the rcanoval of 3 or 4 
spinous proccs.ses and lamiiue .should not recpiire mor(! than 10 to .30 minutes. 
Some of the deaths have been due to loss of blood, but the hemorrhage during a 
spinal operation should seldom, if ever, be large in amount if the manipulations 
are not unduly prolonged. 


LAMINECTOMY FOR TUMOR OF THE SPINAL COLUMN AND CORD 

III the majority of instances tumors of the vertebral column arc metastatic 
from some other part of tbc body or are extensions from disease of the adjacent 
soft parts, llenign growths, such as osteoma, chondroma, or exostosis, are of 
very rare occurrence, and in only a very few instances have they been subjected 
to operation. The malignant growths, on the other hand, are very frequent, 
and the symptoms to which they give rise are most distressing, so that they are 
justly considered one of the most terrible ills that human llcsh is heir to. Many 
attempts have been made to operate upon primary new growths of the bony 
spine. Hut the results have been most unsatisfactory because it is seldom, if 
ever, possible to eradicate the disease entirely; the cord symptoms usually 
progress uninfluenced by tbc operative interference, ilost of the patients have 
been operated upon because the diagnosis was nneertain; in many of the cases 
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the operation was discontinued as soon as tlio real condition was recog¬ 
nized. 

Metastatic mnliKnaiit disease of the spine slicudd never he operated tiisni; the dis¬ 
ease usually affects the Isidies of the vertehra’ iirinninly. A lainineelomy may, how¬ 
ever, bo indicated in sonic eases of priinarN or ineta-tnlic disease of the spine where 
the horrible sntTerintrs of the iiatient arc to he relieved liy division of sensory posterior 
roots or division of tracts of tlic cord wliieh carry the painful sensations. 

If tlie (linf>nosis of a inali^iiiint alTeclioii o1 tlic spine lias lieen made, it is 
advisable, in most eases, to refrain from aiiv stirjiical inlerferetiet'. Immobiliza¬ 
tion of the spine liy means of a jilaster jacket and nior])liin are tlie only means 
we can use to relieve the patient for liis short slum of life. 'I'liere aro some 
cases in whitth the iiroorc.ss of the disease is ver\ slow, and the stifTerings so 
acute, in spite of morphin, that the attem])t has been made to relieve the patient 
by the intradural division of a lariro number of sensory nerve roots. The 
results from this operation have not been satisfactory; when improvomont 
occurred, it was only evanescent. The technic of the operation of section of 
posterior roots will bo considered later (page 717). 


DIVISION or THE ANTEROLATERAL TRACTS OF THE CORD 


About 3 veurs ago (1!M1) Spiller and Martin recommended the division 
of the anteroiatoral tracts of the cord, the tracts whicdi convey the sensations of 
pain to the higher centers, for the relief of intraidahle pain from malignant 


disease of the spine. The 
operation was iierformed 
oneo by Martin, of IMiiladel- 
phia, once by I’eer, of New 
York, and once by me. 
Spiller and Alartin’s patient 
was relieved for a time; 
Rccr’s patient h a d almost 
complete relief for several 
months; in my case tho re¬ 
lief was only of a few days’ 
duration. Tho future will 
have to show whether the re¬ 
sults will justify the opera¬ 
tion. 



For the division of the 
anterolateral tracts of the 


Flt>. 20 — ( 'HO»H-»rX'TIOV OF Sl’IVAL CoRD TO SlIOW TIIB 
ANTERni.ATERAL TkALT (Aj OF THE LkKT SiDB. 


spinal cord (Fig. 20) lami¬ 
nectomy is done well above the level of the lesion, the s[iine8 and lamina! 
of 2 vertebrsD being removed in the usual manner, .\fter the dural sac has 
been opened, the cord is rotated to one side by means of traction on a slip of tho 
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dentate ligament. About 2 or 3 mm. in front of the origin of the posterior root 
an incision 2 or 3 ram. in length and 2 or 3 ram. deep is made in a transverse 
direction with a fine scalpel. If tho pain from which the patient sutfered was 
bilateral, the anterolateral tracts of both sides must be divided; otherwise, only 
the tract on one (the opposite) side. 

Further experience will have to show whether the operation will be successful in 
relieviniif the pain in every case, and whether tho relief will be of long enough duration 
to justify this palliative operation. In this connection it is to be remembered that 
patients with primary malignant disease of tho vertebne or soft i)art8 often stand the 
anesthesia and operation very badly, while those with metastatic disease stand the 
operation much better. 


BEMOVAl. OF EXTBASXTBAl. TX7MOBS 

Extradural tumors of the spine, originating from the outer surface of tho 
dura and not affecting the surrounding bony or soft tissues, arc occasionally 
met with. Tho removal of such a tumor is a very simple procedure. As soon 
as tho lamina) have been removed, the tumor comes into view and it can usually 
be peeled off from the dura without difficulty. If the growth is intimately con¬ 
nected with the dura, a piece of dura must be excised with the tumor, and the 
dural sac then closed by suture. If the tumor lies on the lateral side of the 
dura, as in one case that I have operated upon, it may be necessary to divide 
one posterior root before the growth can be removed. It is not necessary or ad¬ 
visable to unite the ends of tho divided posterior root after the removal of tho 
tumor. 


BEMOVAI. OF INTBADXTBAl. OBOWTHS 

It is often possible to recognize that a tumor is present by palpation through 
the dura after the dura has been exposed by the laminectomy. Small subpial 
growths and growths on tho anterior and latcriU ai<les of the spinal cord cannot 
be felt through tlic intact dura, and tho operator should never fail to open the 
dural sac widely in the search for a spinal new growth. In the search for the 
tumor tho edges of the incision in tho dura must be held w'cll apart by means 
of small 2-prougcd retractors. 

The surgeon first watches the cord closely to determine whether the cardiac 
and respiratory pulsations are present. A normal cord presents both cardiac 
and respiratory movoincnts in tho great majority of instances, although oc¬ 
casionally tho pulsations are wanting for a time after tho siiddcn escape of a 
large quantity of cerebrospinal fluid. 

If tho dura has been incised without injury to tho arachnoid, tho arachnoid 
sac will be seen distended with clcar«fluid, and very often tho reddish or bluish 
tumor will be seen. If there is very little fluid within the sac, or little escapes 
when tho arachnoid is incised, there must bo an obstruction somewhere above 
this level. 
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The arachnoid is now incised with a tine scalpel, and if the (nnior hita not 
been found, it must lie searched for. If the cord is of normal size and con¬ 
sistency, the lateral and anterior asjMH'ts must l>e examined* Tho cord must bo ' 
carefully pushcil to the one and the other side by means of a thin instrumont, 
extreme care l)ein<i taken that as little pressure ns possible is made upon the 
delicate cord tissue. In or¬ 
der to examine the lateral ro- 
ecsscs, a slip of the dentate 
iigament on each side must 
1)6 graspetl w i t h mosquito 
forceps,- divided near the 
dural attachment, and the 
cord then drawn to tlio ono 
atid the other side hv means 
of traction on tho forceps 
(Fig. 22). 15y means of 

traction on 1 forceps tlie cord 
can bo rotated so that its an¬ 
terior surface can be inspect¬ 
ed. Unnecessary to state, 
the cord should not bo 
handled with tho fingers; tho 
operator should consider that 
every time ho touches tho 
cord he is doing harm to it. 

If the tumor is not found, 
a small probe should be care¬ 
fully pas-sed upward a n d 
downward in front of ami lie- 
hind tho cord to determine 
whether any ohstrnetion ex¬ 
ists. A slight ohstrm-lion 
ipay, however, bo due to the 
end of the prohe coniing in 
contact with a nerve root or 
slip of the liganientum den- 
tatura. 

As soon as the tumor has Ix-en found we proceed to its removal. Most of 
tho extramodnllarv growths lie snperticial to the pia and are attached to it by 
flimsy adhesions: some, however, lie underneath the ])ia mater, so that tho pia 
has to be incised before the growth can be removed (Fig. 23). 

The upper and lower ends of tht- tumor mast be well exi)o“eil: one should never hesi¬ 
tate to remove more Ixjne if the expos)irc is not a good one. If the growth lies on the 
posterior surface of the cord, it must be carefully raised away from the cord and tho 
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fino adhesions to the pia divided. Great care imisit lie taken not to eaiiso the slightest 
injury to the cord tissue, and if it is found that tlie tumor is intimately eonneeted with 
tho cord; an entirely different procedure must be adopted (see Intramedullary Tumors). 

Any small blood-vessels must be litiuted with very lino silk niul divided. 
The slightest oozing must be eoutrolh'd by geiith' pressure with bits of cotton 
or by gentle irrigation with warm saline solution before the dura is closed. 

If the growth lies on the lateral surlaee ol tlie eord. it is often net^essary to 
divide & slip of the dentate ligament belore the tumor can be removed | souio- 



FlO. 24.—SUDPIAL SpIVtL 'I'l'M-m I.iino in a (Iavity in 'IIIK CoIllJ. 


times it is necessary to divide J or 2 jiostfwior roots which run through tho 
tumor. If the growth is firmly adherent to the inner surface of the dura, a 
piece of that membrane must he exeiseil with tho growth. 'I'hc dura must 
always be tightly closed after all oo/.ijiu has been controlled, and should never 
bo drained. 

If the surgeon has to deal with a tumor which lies outside of tho cord tissue 
proper, but in or beneath the pia mater, he may have to vary his pnxicdures 
from tho method just described. Should there bo a<lhe-ions to tho cord tissue, 
no attempt should be made to remove the tumor at this stairo, but the actual re¬ 
moval should be delayed until later, and the tumor should be treated according 
to the principles which will be laid down (page for the treatiiieiit of intra¬ 

medullary growths. 

Special Frocednres at Different levels of the Cord. —AVlicn a growth is ex- 
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posed high up in tlie cervical region it is advisable to divide the operation into 
2 stages, at tho first only exposing the growth; at the second stage, which should 
bo done in (i to 7 days, when tho pressure conditions have re-adjnsted them¬ 
selves and th(! danger to tho medulla oblongata has been lessened, the tumor can 
be removed with safety. 

Special caro Tinist bo taken in the removal of a tumor of the conus or from between 
the roots of the cauda equina. It is still an open question whether the giant tumors 
of tliis region (giant ciidothcliomas) (Collins and Elsberp), which fill up the entire 
lower part of the spinal canal, should be removed. These tumors are usually of very 
slow growth, and give distinct symptoms only after they have attained a large size, 



• Fio. 26.— ExTimMEDCLLABr Tumors Removed at Ovehation. The long growth is typical of tho so- 
called giant cndothcliomata of tho cauda equina* 


surroiiiuliiin tlic rjuidal norvos. In tlK*ir ri'movnl, ovon if it is done in 2 stages, a great 
deal of injury is done to the nerve roots from whicli tlic growth is separated. Especial 
caro must be taken not to injure the tiluin tonuiiialo with which the nerve runs to the 
• bladder. 

Small tnmers between tho roots of tlic candii ctpiinn can usually bo removed 
without difficulty; they arc, however, of rcliiti\oly rare occurrence compared 
with tumors in other parts of tho spinal cord. 


RBOOGNITION OF INTBAMEDULLASY TXndOBS OF THE COED; TEOHNIO OF 
ASPntATIOK AND INOISION OF THE CORD, AND REMOVAL OF INTRA¬ 
MEDULLARY TUMORS BY THE METHOD OF EXTRUSION 

A complete laminectomy is always necessary when a thorough e.xploration 
of tho cord is to bo made. It should never bo difficult to recognize a tumor that 
lies underneath tho arachnoid, for those growths always lie behind and super- 
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ficial to the pia mater. It is not 8«i easy, lio\v(?vor, to difforontiato between a 
Bubpial prmyth closely adherent to the cord ( Fiijs. ‘J.'J and 24) and a true intra* 
medullary neoplasm, cs[)ceially if an intraniednllary tumor has broken tbrough 
the posterior surface of 
the cord anil has pushed 
the pia mater before it. 

After the operator has 
incised the pin covoriiif); 
the t u m o r, ho may 
think that he is ineisin<r 
cord tissue when in re¬ 
ality it is the capsule 
of the tumor. With 
some experience, o n c 
soou learns to reeoi;nize 
the soft creamy yellow 
cord tissue. Careful 
palpation of the covd 
will often inform the 
surgeon that he has to 
deal with a solid tumor 
within the cord suh- 
stanco or that tho en¬ 
largement is duo to u 
collection of fluid. The 
majority of intramedul¬ 
lary tumors cause a fu¬ 
siform enlargement of 
the cord (Fig. 2(5). 

As soon as tho cord 

is exposed, and the .surgeon lias deteniiined ihat a growth exists within the 
cord, ho must at once ju-oceed to il^ removal. I’efore de.-eriliiiig tho exact pro¬ 
cedure to bo followed, a few leniark^ iijion the anatomy of the cord and the 
technic of aspiration and ineision of the eonl tis.sue must he made. 

Based upon nnntomieal niid ]ih.vsiii1<i|;lc'a1 ennsideriitiiins. I have shown that it is 
perfectly feasible and safe to incise the i-oril, and further that the location of the in¬ 
eision is to be iniidij in the isisterior eolnnins near the iiosterior median septum 
(Fig. 27). 



Fi.- 


-I'l IhSI.AlUiKMKNT OF TIIK ('OHIl l>IJK TO INTIIA- 

MKhUM.AKY SpINAI. 'I'l MOlt. 


Pnnctnie of the Cord.—The cord can be punctured with entire safety with 
a needle, provided only the finest aspirating needle is used, and oaro is taken 
not to injure even the smallest vessels which enter the eord through the posterior 
median septum or run in the pia mater. Tn doing the aspiration it is advisablo 
to make the puncture near but not through the posterior median septum. Tho 
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cord must be carefully steadied, as the pia offers some resistance to the entering 
needle. A slip of the dentate ligament is grasped on each side with fine mos¬ 
quito forceps and hold in place. Extreme care must he taken that the direction 
of the needle i.s held (constant. Needless to add, the cord must never be grasped 
with an in.stniinent or with the finger.s. 

Incision of the Cord.- l'’or the incision of the cord a very fine scalpel, such 
as the von (Jraefe knife used hy the ophthalmologist, should be used. The ar¬ 
achnoid is'first incised and grasped with fine forceps. Then the proper part of 
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Fio. 27.— Crohr-hkctignm ok Spinal Cord at Dikfbkknt Levelh, TIu* sirotw in the posterior eoliunna 
in which nHctMulinK dcftcnmitiou ocriirH iiftrr injury in surnil .ind lower lumlmr postenor roota 
of lx>th sulcs (iiftiT S(‘hvilt7.<0< Within th("4(' shtuioil in black, an incision can be made which 

will cause little injury niul few, if any, Hyiuploiiis. 


tho posterior eolnnm is selected and an incision made. The incision must be 
carefully deepened and enlarged, cave Ixfing taken that it shall be in the long 
axis of the cord. 'I'lie enlarging and deepening is best done with a blunt instru¬ 
ment, and for this purpose a small blunt strahisinns hook is the proper instru¬ 
ment. The incision in the cord should always he slowly made and should be 
stopped ns soon as there is the .slightest bleeding. Sponging should he done with 
small hits of cotton, with c.xtrenic gentleness, so ns to make the smallest amount 
of pressure upon the cord. When a cystic collection of fluid or a small area of 
softening is opened, no effort should bo made to remove the fluid in the cavity 
by sponging or by pressure. 
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Bcmoval o£ the Growth. —'1 lio iittfinpt t<t rcmovo n j'row’tli from within tho 
substance of tho spinal oonl, no matter how carefnll v it was done, would rc<]uiro 
an amount of handling and a lU'iiri’e ol manipulation of the ilelicutc tisauo of 
the cord that would in tho large majority ot eases he followed hv a traumatic 
inflammation that would damage or de''tro\ all the elements of the «’ord at tho 
sppt and would probably be p(M'maneiil in its ('ll(*ets. ria'refore, although in¬ 
tramedullary growths had been removed in a \erv few instanees with nioro or 
loss improvement, it was necessary to devisi' a new method for these intramedul¬ 
lary growths. In Jhll h.lsherg and Ih'er (h'seribed the method <if e.xtrusion 




Fio. 28 .—Thk KxthI/KIon ok an ISTR\MKi»riJ.AH^ TrMou Armi iiii. ist imon lNTr» thk Cuhd IIah 

Hkk N M\i>k (I)ii 4 £niinn)a 1 ir ; 


by means of which it is pf)ssih!e to remove; a Inmor from the substance ftf tho 
cord with a minimum amount of injury to the etjrd tissue. 

The theory upon which tho metlioil of oxtrii.sion is hnset) is tlit; following: There 
must exist witliin tlic cord a certain irifrainediillary pressure, such as exists in all 
solid and fluid suhataiiees. When tliere is a tiiinor jfrowlli in a part of th<; f«rd, the 
intramedullary pressure must bo lor’all.v ineroased. If an inei.sioii is made down to the 
growth, nature will procoe<l to readjust t!io pressure enndilions, and in so doing will 
push out, conditions Ixung favorable, whatever has causes] llie local inerenso of pressure. 
When, therefore, an incision is made down to the tumor in I be cord, the tumor will 
be slowly pushed out of its bod, and will be slt)wl,v “extrudefl'’ from the cord substaneo. 
Nature will aeeomplish this process slowly, nerve fibers bi'ing slowly pushed to tho sid(*i 
while the growth is being extruded, and with far loss injury to tho cord strueturc than 
the most careful munii»dutions of the surgeon. If those tlioorotioal considerations 



Kig. 30. —Partial Kxtruj^ion ok ihk lNTUAMb.nri.L\iiY Ttmok Aftkr Tvnsiow of the (^ord. 
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wore oorrect, tlip surfrofm w..iil.l „nl,v luivo t.. in. iM- tin- .nnl ,lown lo'tlio tiimor, iin.l 
then hiivo to wiiit for the reii(ljii>lmeiit of pre-Mire . oii.lilioiis wli. ii llie Imnor shouM 1,0 

found outside of the eord tissue. 'Die pni. ticiil trisi of tins . . .sl„.wed lh.it llie 

theory upon which the method w.-is biweil u.is eorreet mi.l we h.ive eiilled the proeiHluro 
“the inctho.d of extrusion.’’ 

If, thou, iiftor luiiiiiiocN'iny iiicistoii ol llu* tlu' MirtiiMui lind.s tliiit 

lie has to deal witli an intriitiiedtillary onovili. I,,, slionM make a short inei.sioii 
alioiit 1 etn. in leni;tli in flie ]ioslet'ior niedian eolmim. a lew niillinii'ters outside 
of tin: posterior inedian ti.ssiire. at tin- sjiot where tlie growth seem.s to ..a rest 



the surface of the cord. The incision, iiiade in the loaiiiier we liave already de 
scribed, should he deep enonoli to di\ ide tlie ])ia and flie siihstanee of flic eoltimii 
down to the tnnirtr. 'I'he tninor will then hejtin to hul;^<' thronali tlie incision. 
Xo matter how markedly tlie tnnior protrudes, tlie snraeon imist not attem])t 
to remove tlie firowtli for ftair of oraii' injury to the cmd. 'I'lie operjilion tnust 
1)0 conclttded for the lime heiii”. the 'inra left wdde open, and tlie nmseles. 
fa.scia, and skin earefiilly closed, as if the operation was definitely ended. 'I'ho 
actual removal of the tumor is left for ti second opertilion. 

After about a week the wound is re-opened, and the Imnor, which will in all 
probability lie found outside of the eord, can he removed l>y dividitiir the few 
adhesions which remain. When the tnmor Inis been removeil, and all bleeding 
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controlled, the' dura, muscles, fascia, and skin are closed in the Usu^ manner 
(Figs. 29, .‘10 and .31). 

If, at the second operation, the tumor is found to be still closely connected 
with the cord tissue, it is advisable to leave it in situ and not to attempt its 
removal. 

Thus far J have spoken of localized intramedullary growths. In the 
of intramcdnllary growths which extend over a largo niiraber of cord segments, 
and which infiltrate the cord tissue, a small incision in the cord at the level of 
most marked symptoms may allow of the partial extrusion of the tumor with 
amelioration of the patient’s symptoms. 

Failure to find the growth may be due to several causes. The foremost of these is 
error in the dinKUosis of the level, but this should rarely occur. The advances in the 
knowledge of the level signs of spinal tumors have been very large, and the competent 
neurologist or neurological surgeon should be able, in the large majority of instances 
at least, to diagnosticate the level correctly. 

The surgeon may fail to find the tumor because he has opened the spine at 
the wrong level. Tt is always safest to remove the spines and laminae 3 vertebrae 
higher than the level symptoms. Thus, if the signs point to the involvement of 
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the eighth dorsal spinal segment, the sitrgeon should remove at least the fifth 
and fourth sj)iues and lamiinr. In the cervical region it usually suffices to 
operate 2 vertebrae higher, while in the dorsal and lumbar regious one must go 
at least 3 vertebra' higher. 

If very little cerebrospinal fluid escapes when the dura is opened, one must be sus¬ 
picious that an obstruction exists above the level of tho operation, and the surgeon 
must carefully probe the canal both in front of and behind the cord for the location of 
tho obstruction. Experience will teach the operator to distinguish between the obstruc¬ 
tion to the passage of tho probe due to its cnutact with a nerve root or a slip of the 
dentate ligament, and the elastic resistance otTered due to a tumor. If slight pressure 
against a resistance is followed by tho sudden escape of cerebrospinal fluid, which 
ceases os soon ns the pressure is released, one may be certain of tho presence of a 
.tumor. I have, in not a few instances, been able to determine that a tumor existed 8, 
4 and even 6 inches above the exposed part of the spinal cord by this procedure. 
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aBSVlAB OF SDBOIOAIj tbeatuent of tumors of the spinal oobo. 

There is no more satisfactorv opcnition in siiraerv tliiin the removal of an 
extramednlliiry tumor of llio eonl. 'I'lie palienis nsnallv stiiiul the operation 
very well, if it ho done rapidly, and roi'ovorx is ])rompl. The l•('oovery from 
the paralytio and otlior symptoms will iK-eiir very rapidly if llie ease has oomo 
to operation early. I liave .seen oompU'to recovery in .'5 to t vvwks. If tlie.easo 
lias l)con a far-advaneod one, larovery will he very slow, itspiiriiif' many montha 
or years. Tf tlie cord ha.s heen injured hy the loni; pressure of tlie tumor, some 
of the symptoms may never lie recovered from. The mortality from the opera¬ 
tion has varieil in the hands of dithwent operators. Tims Horsley operated 
upon 20 siu-eessive patients without a death ; in 2(i operations hy |■'el|or Krause, 
there was a mortality of per cent. Ilarte eolleeted records of lt2 opm'ations 
for spinal tumor with an o|)(‘rati\(‘ mortality of 17 per cent. Met'osh claimed 
that th(‘ mortality should not exei'ecl l(t jier e('nt. I have removeal l.'i e.xtra- 
mednllary tnmoi's, with 1 death S weeks aftm- the operation. 

Jntraiiualnllarv ttmiors have heen removeci with ereat improvi'inent in the 
symptoms hy Kopke ( 1 ease), von I'aselsherii ( 1 ease). Sehnit/.e ( I ease), KIs- 
herff and I’eer (I! eases, 1 ileath), hll.sherf;' (.^i additional ease's. 1 death), and 
several other .snrf>eons. 

I'hc pauses of death after ojierations for intraspinal tumors, aside from 
sluxdc and hemorrhai,m and tin* nndne ]iroloiif;ation of operations, have heen 
pnrnlent meninyitis, re'spiratory paralysis in hi;;h eervii'al ojierations, and 
c.xhanstiein in irremovahle tinners. 

..Mcniniritis should never oeeiir if the a.sejitie teehnie is jierfeet, and if the 
dura has heen well closed at the ('iid of tin' ojieration. Kveii when eerehrosjiinal 
llnid leakafie oeenrs after the ojie'ration, the oeenrrenee ol a seeonilary inieetion 
ean lie prevented hy the jii'ojier treatment of the wound when the dressinjrs are 
chaniicd. 1 have .seen resjiiratorv jiaralysis after the removal of a tninor from 
the upper eervieal rev,ion and, therefore, advise a 2-staf>e ojieration when the 
tumor lies above the level of the fifth eervieal scf^ment of the cord. 


mjITRIES TO THE SPINE, WITH SPECIAL REFERENCE TO SPINAL 

FRACTURES 

Within recent vears it has been shown that not a few of the conditions that 
were formerly called “sprains of the hack” are really rnjitnro of vertehral liga¬ 
ments or fractures of a spinous or tramverse pnxtcss of a vertebra. The many 
joints and bony pnxtesses surrounded and held top;ether hy strong ligaments and 
covered bv large muscles arc an exjilanation of the remarkable strength of the 
vertebral column and its rcsistanee to injury, but this peculiar structure offers 
many opportunities for lesser injuries. 

These comparatively slight injuries cause few' symptoms liesidcs pain and 
47 n ' 
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stiffness of the back, and are soon relieved by rest and simple remedies. Some 
thnes it is necossarv to iriiniobilize a part of the spine for a few days, and if so, 
simple struppinff with a<lhcaive plaster will usually suffice. The pain may bo 
severe so that the spine has to bo immobilized by means of a pla8tei>of-Paris 
jacket. 

BUFTUBES OF SPINAL LIGAMENTS 

Ruptures of spinal ligaments usually require no special treatment, but it 
occasionally happens that a ligaincntum subflavum is torn off from part of its 
attachments and makes pressure upon the spinal cord or nerve roots. In such a 
case, of which 1 have seen 2 instances, a laminectomy and removal of the torn 
ligament may become necessary. 


FBACTUBES OF .THE SPINE 

Fractures of the spine occur most often in the midccrvical (fourth to sixth) 
or the lower dorsal (eleventh, twelfth dorsal, first lumbar) regions. In the 
cervical region the .spinal canal is large and the vertebrie are freely movable 
upoi^ each other. In the lower dorsal and lumbar regions the vertebrae are held 
together more closely by the thick ligaments, and the spinal canal is relatively 
narrow. As a result of these anatomical features, fractures of the cervical 
spine are often accompanied hv considerable dislocation of the vertebne and 
injury to the cord, although the vertebra’ may slip back into place immediately 
after the trauma. In the lower dorsal and lumbar regions, however, the frac¬ 
ture dislocation of the friignicnts or vertebra' more often persists. The signifi¬ 
cance of a fracture of the spine lies more in the injury that is inflicted upon 
the spinal cord and nerve roots than in the fracture itself. Our remarks deal 
only with the treatment of the patients and with the indications for operative 
treatment. 

Treatment of Recent Fracture of the Spine.—Oreat care must be taken in 
the transportation of these patients and their care in bed. As soon as possible, 
the vertebral column should be immobilized upon a large dorsal splint. If the 

fracture is in the cervical or upper dorsal regions, the splint, a well-padded 
board about <i to S inches wide, should be bandaged to the patient’s back, ex¬ 
tending from the lower dorsal region to beyond the head; if the injury is below 
the upper dorsal level, the entire vertebral column must be immobilized by a 
long posterior splint. A lumbar puncture should Ixj done at once, for it will 
show whether there is a large amount of blood within the spinal canal, and the 
removal of some fluid will relieve the pressure upon the spinal cord. An X-ray 
examination should be made as soon as it can bo done, plates being taken to give 
both an anteroposterior and a lateral view. 

If the patient is firmly bandaged to the long posterior splint, he can with 
safety he turned from one to the other side and lifted up. Catheterization of 
the bladder jnust be done at regidar intervals, and urotropin given in full doses. 
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At>iD the very beginning the most sornpnlous care must be taken to prevent 
deonbitna, the patient being placed upon a water or air mattress, and all bony 
prominences being protected against pressure bv nu'iiim of riil>l)or rings and 
cotton pads. Wlien tlie svinptoms of sliock arc prominent., active stiinnlation is, 
of course, given. 

In what patients is operative interference called for t For fractures above 
the fotirth cervical vertebra witli injnrv to tlu* cord verv little (‘an lx* done, as 
the patients iisnnllv suceninb witliin a few lionrs or .s(M)ner, with svinptoms of 
medullary disturbance, hor fractures at a low(*r lev(*l, the following rule may 
be adopted: 

Ttidess the eundition of the |'>ati(‘nt is so jxtor tliiit o|ii'rativo int(‘rf<*ren(*(' of any 
kind is oat of th(‘ (]U(‘stion, inti‘rfercne(‘ is indifati'd jw soon as ])OHsil)|r when we have 
the evidence that there is a eoinpri'ssion of tlie cord hv hone or Idood. or when the 
sitrns jKiint to a marked contusion of the cord. 

If the cord symptoms are such as to indicate that there are still nnmorous 
pathways up and down the cord nnatleeted, if there is onl_\ a jiartial loss of 
power below the level of the traetnrc!, it si'iisalion is pn'servt'd over some areas 
below the level of the lesion, if sonu* ot the r(!lle.Nes are pres(“rv(‘d, and the (’on- 
trol of the bladder and rt'etnm not (‘iitirely lost, a lamim'ctomv should bo per¬ 
formed as soon as possible. If the X-ray fails to show any marked bony de¬ 
formity, we may be fairly certain that the .svmploms arc^ due to a grt'iit extent 
to a contusion or partial ernshinir of tin; cord. On the other hand, the X-ray 
may show that fractured lamina* are compressing the spinal marrow or that the 
spinal canal has hecn narrowed by the prominence of a cnisbed body of a 
vertebra. 

The contusion of the cord is soon fidlowcd by an edema of a verv (histrnctivo 
nature or by bleeding into the sjiinal substance. The edema is very apt to 
cause, within a day or days, a comphde and irrcmiediable transverse lesion of 
the cord. Its spread can be jircvented by the decompressive effect of the 
laminectomy. 

If, on the other hand, immediately after the accident, the patient hai a com¬ 
plete loss of motor power and sensation with loss of superficial and deep reflexes 
below the level of the lesion and loss of the control of the bladder and rectum, 
there is very surely a complete and irremediable transverse lesion of the spinal 
cord, and no operation should be done. Operation will only hasten the death of 
the patient in many instances. The disrepute into which operations for recent 
fracture of the spine with injury to the spinal cord have fallen is due to a 
great extent to the fact that patients \.‘ith a transvcr.-i; cord lesion have been 
operated upon. In a very few instances improvement has followed the opera¬ 
tion, but in these patients there could not have been a transverse lesion in the 
cord. 

In the patients in whom operative interference is indicated the operation 
should be done as soon as possible. One may wait a few hours so that symptoms 
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of sliock inuy be ovorcomo, but in most instaiieea'delay is dangerous. If tlie 
patients arc se(;Ti after a few days, the operation should be done without any 
further delay. 

The spinous priM-es.ses and laiuinn; are removed in the usual manner and the 

dura widely opened. Fluid blood and 
clots arc washed out of the spinal canal 
by means of gentle irrigation with 
saline solution. The cord will usually 
he found more or less congested, often 
of a bluish color. If it is much swollen, 
it should he punctured with a fine aspir¬ 
ating needle and any small collection of 
blood emptied. Recently A. R.'Allen, 
of I’hiladelphia, has published a very 
valuable experimental study demon¬ 
strating the value of incising the cord 
to relieve the dangerous edema. This 
operation has, up to the present time, 
been tried oidy a few times in the 
human being, but I believe that it has a future. In the section on intramedul¬ 
lary surgery I have shown that a small incision in the cord may be made with 
safety if properly done, and T think that in the proj)er cases it shoidd bo made 
in the condition under discussion. 

Operative Interference in Old 
Fractures of the Spine. —I n t b o 
present state of medical and surgi¬ 
cal opinion regarding the indica¬ 
tions for operations in recent frac¬ 
ture with injury to the spinal cord 
it is inevitable that many patients 
aro allowed to go on without surgi¬ 
cal interference who shoidd have 
been operated upon. In some pa¬ 
tients the symptoms of cord injury 
were not very marked for weeks or 
months after the accident, but af¬ 
ter a time signs of serious and 
progressive interference with the 
cord functions appeared. In some 
patients the early signs of cord in¬ 
jury cleared up to a certain extent, 
but improvement soon ceased. In many of these tho X-ray e.xainination made 
long after the injury .shows that, due to the original injury or to new bone 
formation, there is a marked narrowing of the vertebral canal and, therefore, 



Fio. 34.—A —Compression and Anovlation or 
Cauda Kqdina Doe to Old Fracture op the 
Spine. B—The Straightening Out op the Co¬ 
nus AND Nerves After the Laminectomy. 



Fio. .33. —Old Fracture op Fifth and Sixth 
Cervical Vkhtebha! With (^imphehhion 
AND Angulation of Cord. A, Thu du- 
foriiiity of tlip vurtclirau B, tho l■(llll|>^u!i.NC(l 
Hiiil iiiiKiiluti'd curd; C, tho roHult of tho 
fruo removal of apinos and lamina;. 
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pressure on tLo cord, or a pnrtinl dislocation of the laxly or a luiniiia of one or 
more vertebne, which has caused a derided aripdation of the cord (Figs. J13 and 
34). Many of these patients are incapacitated on amnint of well-marked paral¬ 
ysis of ono or more e.xtreniities. IJy means of lamiiurtoniy, with free removal of 
spines and lainime well out to the intervertebral foramina, a narrowed spinal 
canal can be mneh widened, pressure of Imok' upon nerve nnits can Ihi removed, 
and marked angnlation of the cord srraii:litcncd ont ( Fiirs. .‘J.'l and 31) by allow¬ 
ing room for the diiral sac. and cord to bnlee backward. In some of these pa¬ 
tients the promiiicnce on the posterior surface of tin* body of a vertebra can bo 
removed extradnrally. 

To aeeomplisli this the iliiral sac must be carefully drawn to One side and 
freed from the posterior surface of tlie body of the vcrtclira. ('onsiderahlo ooz¬ 
ing from the plexns of veins usually takes place. This can usually be controlled 
by gauze paekijigs. Witli care and paticMicc, tlu' jai.xlcrior surface of tlio verte¬ 
bra can be well expo-sod so that the ollcnding prominence can be rcmoviHl with 
a small cbisel or with tine rongeur force])s. 

The dura must always be o|)cncd, so that any adhesions between the cord 
and the inner surface of the dura can be divided. 

Besults.—The mortality after operatii>ns for fracture of the sjviiie with 
injury to the spinal cord has been very large, no doubt due to the fact that many 
patients with a hopele.s.s complete crush of the coi d were sid)jcetcd to operation. 
Fracture of the s]uue o(“curs most often in the cervical region, and if the injury 
to the cord has caused a complete trausvcr.se soltcning. the process is very apt 
to extend upward in the cord and to hasten the fatal outcome through medullary 
involvement. When, as is most often the case, the cord has been injured, the 
prognosis with or without operation is very serious. (Jurlt collected 270 eases 
with a mortality of 80 per cent.; Jbirrc'll, 211 eases with a mortality of (Jt.5 
per cent. 


Thorbnrn collected r»(t eases of fracture of the spine with oi»eratioii, with a 
mortality of G7.8 per cent. Idoyd collcctcfl 18.’> eas(!s; in 82 cascfs in which 
immediate operation was performed then; was a mortality of 72.2 pvir cent; 
(Ihipault collected 157 ea-scs from the literature; of theses 7!».5 per cetit died 
after the operation, while 21.5 per cent, recovered or were improvaal. Smaller 
statistics show a higher death rate. 


I believe Unit the surgeon should he cxtremelj' conservative in his indications for 
surgical interference in recent fractun' of the spine, for if there has been ii trans¬ 
verse erush of the cord, the operation will not benefat the patiiait even if he remains 
alive, and if he has not a transverse lesion, a short delay will n<it do great harm. 

In fractures of the spine of months’ or years’ duration, the results from surgical 
interference are far superior to those just mentioned, and 1 have seen many patients 
enormously improved by the laminectomy. 
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BHIZOTOMY OR DIVISION OF THE POSTERIOR SPINAL ROOTS 

'I'liis ofKiratioii was ori;>itiaIly proposed by Dana, of New York, for the 
relief of severe ])aiiis due to an aseending neuritis, and was first performed bv 
Hotmett, of boiidoii, in 18S(i, and Al)bo, of Now York, in 1888. Since that 
time tlie j)roee(liire lias been tried in a number of conditions, and the operation 
lias been done a great niiniber of times. 

Indications.—'I'lic indications for the division or excision of the posterior 
roots are tlie following: 

1. E'or the relief of pain. 

2. E’or the relief of spasticity (E’oerster). 

"i. I'or the relief of the gastric crises of tabes (Eocrster). 

As regards the lirst of these indications, the following may be said: Inas- 
nincli as the jiosterior nerve roots carry all sensations of j)ain to the sfiiiial coni, 
one would have expected that in cases of intractable nenritic pain, in the so- 
called plexus nenralgia.s, in malignant disease of the vertebral column, and 
other ^aiinlnl attections, the division of the sensory roots of the cord would 
abolish the jiainfni sensations. While relief was afforded in some of the 
patients, very little result or no result was obtained in many others. Tn many 
of them an insnIKcient number of roots was divided, while in others pain per¬ 
sisted alter the division of a large nnndier of posterior roots. Tims E’ra/.ier 
cites a case of brachial plexus injury in which the sense of pain was not alto¬ 
gether removed from the affected limb even after the divisien of all the roots 
from which the brachial plexus receives its sensory supply. 

Ellis variability in the results obtained should make the siirgeoii very 
cautions in his statements as to the amount of relief that will follow the 
operation. 

Division of the posterior roots for spasticity was first proposed by EYcrstcr, 
of llreslan, where the -spasticity and spastic paralysis were due to disease of tho 
corticospinal paths, and more especially the pyramidal tracts. Basing bis ob¬ 
servations upon tho physiological nature of muscle tonus, and tho pathogeny 
of muscle spasticity, he showed that relaxation of spasm must and did occur 
when tho proper posterior roots were divided, when the sensory part of the 
reflex arc was excluded. 'Fhe operation niiiy be indicated in congenital spastic 
paraplegia, in spinal spastic paraplegias due to trauma, syphilis, and other simi¬ 
lar conditions. It should never be attempted iu other motor disturbances such 
ns .athetosis or torticollis. In those cases the muscular spasms are not due to an 
increased influx of sensory stimuli to the cord, but to an increased afflux of 
motor impulses from higher centers. 

The operation should never he nttenipte<l unless the disease process has become sta¬ 
tionary or is advnneinp very slowly. Therefore, as Foorster has pointcfl out, the pro¬ 
cedure is contra-indicated in most cases of disseminated sclerosis. In spastic paralysis 



DIVKSIO.N OF TIIK I'OSTKIilOU SI’INAI. liOOTS 71:, 

duo to tumor, the tumor mu.t tirst Iv ronun.^i: in Fotfs ,lis..n>o tlu- l.ono ,„-ooos8 ,uust 
have reached n stuiidstill. 


Resection of the ixisterior roots is the oul.v .lelinite method xve jiossess for 
the relief of tlie viseeriil ami more espedallv the mistrie crises of tahes. These 
crises arc produce,I hy the irritation of tlie seiiM.rv svmpatl.etic lihers of the 
abdominal ormins, which lihers rim in tlie |,ostei ior iutm- roots. 



Fio. 35. —X-RAY Sketch of IIiatcm Leit Akikh I.amine(tomy i\ no I.oweii I.i miiak IIkoion. 

Boots to be Divided.—In many of the patients in whom jiostcrior spinal 
roots were divided for the relief of pain, spasticity, or the j^astric crises of talais 
no rcsnlt was obtained because too fe,.' roots were dividcl. It is of essential 
importance that the siirf^eon shall ha\'c a thoroiijrh iiiahTst.'indintr of the areas 
of the skin siij,plied by the dorsal nerve roots and tlie He;rnicnt,s of the cord with 
which these roots are eonneeted. Slierrimitori and liriinhaiim have demon¬ 
strated that the peripheral sensory ar,‘as are supplied hy hraiiches of :} pos¬ 
terior roots, so that insensitiveness of the skin over sueh an area occurs onlv 
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when y successive nerve roots arc cut. While this is correct in most iustiiiicos. 
cases liavo been I'eported (Clark and Taylor, llildebrandt, Elsberg) where tlie 
division of -1 or adjacent luitd)iir roots produced no apparent disturbance of 
sensibility. 

It slionid b(.' a general rule to divide rather too many roots than too few, 
and for the relief of pain always to divide a larger number of roots than the 
number wliieli is known to supply the j)aiiifnl area. 'J’lius Foerster has shown 
that the sensory Mup[)Iy of the arm is derived, not only from the fifth to eighth 
cervical and first and second dorsal, but also from the third and fourth cervical 
and IIk; third dorsal. I'lu! sensory supply of tlu! lower limb is derived from the 
tenth, ele\'enth, and twelfth thoracic as well as the lnnd)ar and sacral roots. 
Tlaa'cl’ore, in order to relieve painf\il affection of an extremity, a large number 
of roots must be divided, no matter how extensive the anesthesia which results 
from the operation. 

\\'hen posterior roots are to be divided for the relief of a spastic condition, 
the roots that are cut can lx; so s(d(!eted that no or very slight sensory dis- 
tiii’banee follows the o])eration. In ea<!li patient the spastic mnse.les must be 
earcdnllv deterniimal, ,so that the proper nerve roots can be selected. According 
to Fo(!rstcr, tlu! following is the relation of the sensoi-y roots to the muscles of 
the lower extremities: 

Flexors of the thigh- L 1 to L V, S 1. 

Ext(msors of the thigh—h S I, 11. 

Adductors of the thigh—I. TI to I. 1\' (b \). 

Abductors of the thigh-'L SI, II. 

Ext. rotators of the thigh—L S I. II. 

Int. rotators of the thigh—f. Ill to I. I\^, S I, TT. 

Extensors of the leg—b 11 to f. ^ 

Elexors of the leg—b V, S I. IT. 

Dorsal Ilexors of the foot- b IN', \", S I. 

Plantar llc.xors of the foot- -b V, S I, I f. 

b’or a more <l(“tuiled account of the sensory and motor nerve supply of the 
individual muscles, th(' rea<ler is referred to the hirg(‘ tables that arc to be 
found in most works on neurology. Foerster states that in the upper extremity 
it is nsiially lu'cessarv to divide or resect at least the fourth, tifth, and eighth, 
or the tifth, sixth, and eighth cervical roots, but I have bad an incomplete relax¬ 
ation of the upper exireniity after division of the fourth, fifth, seventh, and 
eighth ecM'vieal and first dorsal roots. In the lower extremity it is advisable, 
according to Foerster, to divide the second, third, tifth hmdiar and second 
sacral roots. 

W Idle it reepdres much care and good judgment not to divide too few nerve 
roots, it must he remembered that if too many nerve roots are divided, or nerve 
roots are divided that are retlexly eonneeted with nmseles that are more para- 
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K’zc«l tliaii .spastir, too {;roat a ivlaxalioii of tlio imisolos of tlio oxfiviiiitv iiiiiv 

IVSllJt. 

When tlic posterior root, t-irtioii i-. perlonned lor tlie reliet of tlie fiastrie 
crises of tabes, a laru(‘ imiiilier ol roo^^ li:i\e to lie re-ecleil or (li\i(le<l and an 
extensive area ot anesthesia result'-. (ti ieiii:ill\ l■(ter.■'ter ad\ised that (he sev¬ 
enth to ti'nth dorsal roots should he i'i'''i‘ited oii hotli sides; later he drn'lared 
that tlie sixth to the twellth wa^ often not .-nilieient. 

Technic. — For the intradnr.il divi-n.n ol po-terior ni'ive roots, the 
lainineetoiny is jierforined in the iisiial inanner. alllioneli in some t-ases, where 

only a few roots on one sidi' _ 

liave to lie ent, the nnilatoral 
lainineetoiny reeoniniended 
hv A. W. 'Taylor nia\ he siilli 
eii'iit. If till' o|)erator knows 
to a certainty which spines 
and laniiiue he has rennoed, 
he will ha\e no dillienltx in 
reeoirni/.iiio' the nerve roots 
he is to divide. 

'The dura is incised and 
the edaes retraeleil in the 
usual inanner. 'The ner\e 
roots are then sneeessi\el\ 
raised upon a slrahisniiis 
hook near their jioint of ori- 
ftin troni th(> posterior col 
nnin of tlu' cord and divided 
with a fine curved irideetoiiiy 
.scissors. 'The divided roof 
is then "rasped with a line 
foreejis and cut near its jioiiit 
of exit from the dtira. In 

,1 ■ , , I'n.. .'ill.— .\-lHT .ShM'III III ClIOIi.M, Itf'ION ArTKH 

tlii.s jiroci'dnre. care ninsi, he I.amimio.mi 

taken that the anterior nerve 

root, which lies jnSt in I rout of the posterior I’oot near the dural openiriff, i.s 
not injured. Occasionally there is ■-h\;lit lileedin;r from a small vessel which 
runs near the nppi'r herder of (‘aeh ner\e root. If the ves.sel is verv hirfje, 
it must he tied with very tine silk. I snally the hleedln;r is inconaiderahle 
and ca.sily conirolh'd hv irriaalioii willi w'arm .saline solution. When tho 
de.sircd roots on one or hoth sides have heen divided, the dura is clo.sed hv a 
ninnini; sntnre of silk, and the imi'cles. fascia and skin are hronpdit to;:ether. 

The operation can nsnally he eomjileted in I k to I hour. In small weak 
children, can* must he taken that \ery little hlood is lost and that the operation 
is performed in as short a time as jiossihle. 
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After-treatment. —Tlic iiftor-trcatiiicnt of patients who have had a laininec 
toiny and divi.sion of j»osterior roots for a painful affection or for tho gastric 
crises of talics does not differ from that after a lainiiiectoniy for any other di.s- 
ea.s(!. W'lien tlie operation lias been done for a spastic condition, it is often ad 
visahle to bandage the affected extremity upon a .straight splint if tho relaxation 
is complete, .\fler the I'etiirn of vcdnntary mobility, a long and carefully man¬ 
aged after-treatment is necessary, by means of wbich abnie the control of the 
innsides of the extremity or extremities is regained. Therefore, a certain 
aniomit of intelligcnice on the part of the patient is necessary, and cases of 
eereliral diplegia with idiocy arc unsnitable for the operation. Massage, c.\er- 
eises, tenotomies, and other orthopedic treatment are nsnally reijnircd for many 
months or .several y(*ars, and little permanent result can be expected unless such 
treatment is con.scicntionsly carried out. This has led some critics to declare 
that with the same amount of treatment, most patients would show tlic same 
improvement without the jiosterior root .st'ction. 'J’bis 1 believe is incorrect. 

Besults. — 'riie following tables from Koerster's paper show the results from 
the operation of posterior I'oot section on a large niimlier of ca.ses collected from 
the literature. 


Tvni.E T 

Hoot Sirtioii for the Ilelief of Hain 

44 cases, 6 deaths; cervical roofs, 22 cases; thoracic roots, II cases; lumbar and 
sacral roots, 11 casc.s. 

Results; Successful, 12 cases; failures, 2H cases; results unknown, .1 cases. 


T.mile II 

Root Rescetiou for the Relief of (oistric Crises 


Total mnnher of eases. 64 

Survivors .!. 58 

Suecessfid . 50 

Failures . 2 

Deaths . 6 

Number showinir no relapse. 29 

Number showing considerable improvement. 18 

Number showing small imiiroveiucnt. 9 


T.ahle III 

Root lleseetion for the Relief of Spasticity 
150 eases, 14 deaths 

88 eases spastic eongential paraplegia, 6 deaths. 

.3 cases h.vdroeephalus, 2 deaths. 

8 eases of infantile spastic paraplegia. 

4 eases of tranmatie spinal spastic paraplegia. 

1 ease of spinal tumor. 
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1 case of Pott's dispuso. 

6 cnsrs of sypliilitio spiiml sipn^tio piiriiplixia. 

11 cases of disseniiiinted sclcniM-i, 4 liealli-;. 

23 cases of spastic arm para 1\sis. 2 deallis. 

riie operative results in llie liaiuls ul sinale suri’emis slutw a mortality 
wliieli is not as lii-rli as tliat sdiowii in (lie (aides oi l''oers(er. Thus Kudner had 
2 deaths in 31 operadoiis; I'.isidsherif had no deadis jiuioni; 12 eases; and 1 ha'’0 
performed 14 o])erations widmut (’a(ali(\. 

In .general, the l•(“sults trom ])os(ei'ioi' i-oo( seedou (or spastiidtv arc! Indter 
for the lower extremities (hail for (he u|i])er e.\(i'emi( ies. 

Guleke's Method. - -('uileke has reeeidiv reeomuieiided (he e.\(radural divi¬ 
sion of (he nerve roots. l.amiiiee(omv is pert'oriiied in (he usual manner, (he 
spinal nerves exjiosed at their exit, from tlu' dura, the seiisor\ separated from 
the motor roots, ami the former then dnided. (iideke claims that the extra¬ 
dural operation is h'.ss daiiL’eroiis than the iiit radio al proeediire, (hat there is 
less daiijicr of infeedoii of the UM'iiiiuies and of in jiirN to (he cord. The method, 
which was sU|L;'j>ested h\ Chipaiilt more than 20 \ears aao, has not found favor 
with surgeons hi'eaiise ot the diliieult\ of separatum the motor (roiii (Ik* .semsory 
root and the daiiei'r of injiirv to the motor root. 

Stoffel’s Method.- I'inally. as ■germane to the siihjeet of (he treatment of 
spasticity, mention mu.st he made that Stotl’el has reportetl \er\ yood results 
from the division of the nerves to the spastic nius(des at the points where they 
enter the niiiscdes. 'I'liis ojieration is of too reeeiil ilate (o allow of more than 
its mention. 

SURGICAL TREATMENT IN OTHER SPINAL CONDITIONS 

Latnineetomy is sometimes reipiireci in other di.seases hesides thosi' we have 
mentioned. Thus in osteom\elitis of a \er(ehra with extratliiral ahseess, [ have 
twice had to jierform a lamineetoniv in order tti remove di.sea.sed hone and drain 
the absces.scs. Sinu.sos may remain after a periartieulai- ahseess of the spine and 
may require the removal of sjiinoiis |iroeesses and lamina’. 

Tlie operation may he called for in tiihereiiloiis disease of the spine, and in 
rare conditions sneh as aetinomyeo'is ( I heohald’s Case), hydati<l cyst (Tlieo- 
buld’s case), blastomycosis (lirewer’s ease). 

Of very reeeiit d.ate i.s the treatriir’iit of various other iniriiinedlilhir.y iilTeetions, 
besides tumors, by operative means. In some eases of hydromyeliu and s.yriiiifom.yelia 
laminectomy with incision of the cord an-i draiiinire of the fluid into the siibilural 
space has been followed b.v marked amelioralion of symptoms t Klsbertf. Poerster). 

Bailey and I have ealle<l attintion to tin’ dei-ompressive as|svta of tlie operation 
of lamineetom.v. Afarked imiiroveun iif lia- followed in some eases where no (^ross 
lesion could be found at operation. I’lie results obtaiuerl are prohabl.y due to ehaiiKcs 
in tbe spinal circulation from the lamiuectoiuy or to the entrance of air into the spinal 
cannl. 
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SI'INA HIl'IDA 
NoKMAN SllARI'K 

General Considerations. —Spina l)ifi(la is tlic most cominoii conjfi'iiital 
anomaly of tlio spino. ()(*cnrriiif>', as il doos, once in SOO liirllis, every olMi't- 
rician will l)e eonfronteil hy this eondilion at least onee, and the surjivon 
will’ have several of flu‘se iniforiniiale children referred to him for treat¬ 
ment. Naturally, tin' only siieeessful treatment is a siirfj:ieal proeednn'. Tiitil 
the last few yeaivs, how('\er, the majority of Huri,u‘ons, with a tew (‘xeeptions, 
have refjarded the eondilion as surj^ically ho|>(>l(‘ss. Mxeept in tin' simplest 
forms of .spina hitida, the tendenev has been to defer operation, leaving; these! 
children to an almost ei'rtain death, as over !*() |)er cent., if not operated 
upon, will die in the lirst _\ear alone'. ,\e'eorelini: to the' ('ommitte'e' em S|)ina 
Ititida e)f the Leendeni ('linie-al Soeie'ty, e»f (il7 eh'aths rtf e'hildre*n with 
spina hitida repented in 1 ye'ar, til:i we're' nnde'r 1 ye-ar etf af,n*. Kvem with 
operatieni, at the j)rese>nt time', the' mortality, inelneliiif: those' whet die sheertly 
after operation and tlatse whet die' we'e-ks or months later from asse}ciate!el 
lesions, is almetst 05 pe'r e*e‘nt. While this may se'e'in a tre'iiu'iidons mortality 
in these days of e'omparative'ly letw e)|)erative eh'alh, ye-t as a life'-saviiif,^ me'as- 
lire the snraical tre'atnu'nt Inis an advanta^fc etf It) jte'r ee'iit. rtve'i- the! polieiy 
of non-interference. With a he'lter knowle'elfte of the' e*aiise' nl this e'enielitieni 
and improved surf^ical tre'atine'iit, hetwe've'r, this pe!re'e'ntafr(! of nmrtalily (rtf) 
per cent.) should he much lowered. 

The term spina hitida is used ht de'si^^iate certain ettiifreinital defects in 
the vertebral colninn due, I believe, to tin' jire'sene'e! in fe'lal life of an abnormal 
amount of cerebrospinal fluid in the' spinal canal. 'I his causes a pressure 
which prevents the vertebral se'innents trom cletsinf? etr se|iaratc8 them after 
closure has been effected, and drives etiit, threai^h this etpe'ning, senne of the 
contents of the canal, forminj; a sae- or preitrusion. This defeict and pro¬ 
trusion occur nearly always posteriorly, themph the jire-ssuro rarely causes a 
defect in the bodies of the vertebra' or in the pedicles. The protrusion may 
extend forward into the abdomen or jiclvis, the spinal arches being unaffected. 
There aro at times, however, both an anterior and posterior defect and pro- 
tnision. 
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724 


SPINA BIFIDA 


Since the report of the t'oiiiinittec on Spina Bifida of the London Clinical 
Society in ISSf) (4(i), it lias been generally taught, in accordance with the 
(’oinmittce’s findings, tliat s[)ina bifida is caused by lack of development of 
the lauiinii' of the vertebne so that tbey fail to meet, the spinous processes 
being absent and the bony canal remaining unclosed. In the case of anterior 
spina bifida the theory was that tlie lack of development lay in the bodies of 
the vertebra'. It is true that the lainiiue in ino.st cases of spina bifida show 
only partial development. There are excellent reasons for believing, however, 
that this is not a primary condition, but is dne to their being kejit apart and 
prevented from functionating. An analogous condition is inesented in the 
case of the “fal.se” ribs, so called. The primary and inciting cause of spina 
bifida, as will be discn.s.scd later, is the jircscnce in the sjiinal canal of an 
inerea.sed amount of cercbros|)inal fluid in fetal life, which raises the intra¬ 
dural jircssiire to an abnormal degrci', prcvi'iiting the closure of the bony 
canal. 'I'liis increased inti-adiiral prcssnri', acting in variable amounts during 
fetal life and at dill’crent stages of fetal development, |»rodnccs the different 
typi's of spina bifida with wbicli we are afterward confronted. 

As to the can.scs of the increased amount of fluid present we are still in 
ignorance'. 'I'lie underlying factors at work are conce'rned with an increased 
activity of the choroid picxnse's, or, what seems more jirobable, an obstruc¬ 
tion to the normal oiitHow. That the amount of intradural ]>re.ssnro neces¬ 
sary to produce sjiina bifida may be but moderate in fetal life is shown by the 
fact that in the grater number of infants born with spina bifida there exists 
little, if any, e'xternal evide'iici' of hydroe'ephalns or of other signs of intra¬ 
cranial jin'ssnre. That the jirimary inciting causes of abnormal production 
of cerc'brospinal llniil still exists after birth, in the majority of casf's, is shown 
by th(' fai't that following opi'ration for spina bilida, when' ihc' jirotrnsion is 
removed and the defect ('losi'd, hydrocephalus will develop, and that the earlier 
thc,'’.c infants arc operated upon, the more likely is hydroci'phahis to follow. 
It si'cms as though tin' incn'a.scd pn'ssnn', by causing a vent in the spinal 
colnnin with the jn'otrnsion of a fluid-tilled sac, in this manner affords re¬ 
lief; while the abnormal activity of the choroid plexuses ceases for the time 
being and .somctiiiK's pc'rmanently. 'I'hat this pressnn' is not always mod¬ 
erate in amonnt, but may he (piitc severe, is shown by those cases of spina 
bifida in which there is a d(nd)le gaj) in the hony canal occurring at different 
levels, ns rcportc'd by Ueiueking, and by tho.se eases of spina bifida which are 
associated with protrusions in the eraniiim, as reported by MacArtney and 
also by Baehford, Phillips, and others. 

■’Etiology. Various theories have been put forward in the past as to the 
ennsativo iidlnenees at work in the ])rodnction of spina bifida. The first 
noteworthy work in this regard was carried out by the London Clinical So¬ 
ciety. It a])pointed a Committee on spina bifida which, after an e.xhanstive 
review of cases, made its report in ISS.'* (4fi). Only those cases were con¬ 
sidered which the Committee had jiersonally investigated, or which were cor- 
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rectly reported beyond a doubt. Of the whole iHind>er of cases, 125 of which 
were speciioeiis froju inuseiuns, the sex was re|H)rted in 15(5 as follows; 82 
females, 7-1 males. Of 1.7(5S oases reported from all Kiifiland, KS'.t were fe¬ 
males and 7711 were males. Demme reports in .■>" east's, ;51 females and 20 
males. Ajtparently, therefore, sjtina bilida oeeiirs somewhat nutre frtHjnontly 
in females. 

As to the etioloiiy the Committee reported as follows: 

‘‘The aiiateiiiy of liitidn nssuiiies n prinairy defeet of develo|iinei)1 of the 

inesohlast, from wliieh the stnietures elo^ill^ tlie vertehrol furrow are developetl. 
After the closure of the iieurul turrow it would a)>|ieiir that tlie jiroeesses of tuesoldiisl 
which should insinuate thi'iuselves hetweeu tlie priuntixe -.iiiiial cord aud its overlyinj? 
epihlast, are formed ill an insutlieient <le;;ree to meet and eoiiiluiie. Involvement of the 
ttird occurs in '.tri jier cent, of tlie eases. This failure iii developiiieiit of tlu' niesohliist 
oeeiirs lu'fore the spinal cord is seirmeiiteil from the epildast from which it is devi'l- 
opetl. lienee it remains adherent to the epildastie eo\erint>^ and the striieturi'S which 
should he formed hetweeu the cord aud skin are undeveloped" 

This theory has hei'ii ai'iierally aeei'pted until the pri'seiil linn*. 

Amnidllr »•<///e.sioa.s have heen cited as the eanse of s|)ina hilida. Ac- 
eordinir to this theory tin* traction of amniotre hatnls jireveiits the mesohlastic 
tissties from erossitij* ov(*r hetwe(*n tin* ejiihlast and cord, and the tin'dnllary 
fjiroovo remains ojien. 'I'liis theory has heen aiven hnt slight siijiport. Dtireste, 
Morfran and 'i’snda, atnl otln'ta have jnodneed spina hitida in the emhryis of 
ehieks and iitnphihians hy (‘hemieal, meehatiieal. and thermal stimnlation. The 
embryos of am})hihians have no amnion. 

A'(//iAo.s/.s' Ilf llir fi’liil siilnr due to exasiirerated enrvatnre of the vertebral 
eolnmn Inis h<*en advanced as a eanse. .\eeordino to I.eheiletl. these ahnormnl 
curves of hodv and spiin* cause spina hitida by distiirhiiio the developnnmt of 
the cord. If this were trin*, liowi'ver, the majority <d eases ot spina bifida 
would oeenr in the npjier dorsal and eervierl renions, instead ol in the Innibo- 
sacral rcfiioii, where they are eoniinoiily found, l•'nrthernlore, in meniii^rocelc, 
spina bifida oeenita, and in most eases of niyelomeninf;o<'<‘h'. the cord is found 
fnlly developed. Xor does this theorv explain spina hilida anterior. 

A tumor in thr rcnlritf cuiiitl of Ihi' coni, <'ansin;^ pressure by its jiresenco 
and prcvcntiiijr the <'ominj' to}i(*lher ot the lamina', has also heen e.onsidercd 
as a cause of sjiina bifida. Kvcii if true, it could he responsible for only 
a small pereentaf^e of the ca.ses. 

The findinjis of the Committee of the London Clinical Society that spina 
bifida is due to n tnrk of (Irvetoinnriil of the lamimr .so that they fail to meet 
in the median line and thns can.se a defect or jjap in the bony canal, have, as 
stated above, been f'cnerally accepted until the jiresenl. d hat this luck of de¬ 
velopment of the lamina* and other mesohlastic tissues is not the primary cause, 
there is good reason to believe. A .short n*view of the embryology of these 
tissues is necessary to a clear nnderstanding of the processes involved, d ho 
spinal cord is developed exclusively from the cpibla-st, as is also the skin. 'Iho 
48B 
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cord is formed by iui iiivaf^imition of the epiblast. I^ie epidermis is then 
formed across the micblle line, ])iit remains adherent to tho |)rimitive cord until 
the tissues formed from the mesoblast (meninf>e8, bone and muscle) arrange 
themselves aroiiml flu! primitive cord and piisli their way between the cord 
and cj)ihlaslie covering, thus separating the cord and skin. 

'I'lio verlebise are developed from 4 centers of ossification, 1 for each 
lateral half of the body and I for caeli lamina. The centers for tlic laminss 
a|)pear at the seetnid montli and extend backward and inward to meet and 
form the 2 )osterior arcli of the bony canal, .separating the cord and skin. This 
separation should bo completed in the third montli of fetal life. 

'i’h<! choroid plexus of the lateral ventricles of the brain is formed be- 
twi'cn the sixth and eighth weiik.s, so that the eeri'brosfiinal space forms and 
contains llnid liefore the mesoldastie, strnetnres liaxe entirely surrounded the 
cord and .separated the skin and cord, which, as stated above, normally occurs 
in the third month. 4’lierefore, if there is cxce.ssive secretion of cerebro.sjjinal 
fluid or, what is more likely, any obstruction to its normal outflow, this in¬ 
creased amount of fluid will by pressure jirevent at some point the closure 
of the bony canal, or will extrm\.e the cord or its coverings at the iioint where 
solid closure is least advanced. 

"I'lie hiniimc arch over and meet in the median line to complete the closure 
of the bony canal, first, in the dor.sal region. From this jioint the closure 
nonnally extends upward and downward, the cervical region closing next, and 
the lundiar region being last in order. 

Where do tlu' majority of spina* bifida* occur? According to .Moore, who 
made a rejiort <d’ cases—and his findings accord closely with those of 
other observms—the locality is distributed as follows: Lumbar region, 34 
jier cent; sacral, 2;{ iicr cent.; lumbosacral, li!> jier cent.; cervical, per 
cent.; dor.sal, 4'?. jier c(‘nt. We .see, theri'fori*, that 1 /'.‘f of the ca.scs of spina 
bifida occur in the lumbar region alone, and that in the lumbar and sacral re¬ 
gions combined, which regions of the bony canal are the latest in closing, 80 
per cent, of all casi's occui*. Hence it is clearly evident that any increased 
pressure within the canal, before or during the time that the bony arches 
are being completed, will find a vent at the point unclosed or where closure 
is lea.st advanced--the lumbosacral region: and that this relief of pressure 
will permit of closure of. or not disturb if closed, the dorsal and cervical 
regions. The early closure of the dorsal region also explains why the smallest 
number of spina* bifida*, only 4V-> per cent., arc found in this region. 

If the excessive secretion or blocking of normal outflow occurs very early 
in fetal life, there may be entire absence of covering of brain and cord with 
only rudimentary development of these structures—a condition known as 
rachiscliisis, an extreme form of spina bifida. E. II. Hatton reports the 
ca.so of a .stillborn child of about 3<) weeks with rachiscliisis, the bony cov¬ 
erings of brain and cord being absent from the vertex down to the lower 
lumbar region. The brain was but rudimentary and the 2 halves of the cord 
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had not united, but the ventrieles and ehoroid plexus were well devolojwd, 
showing that secretion of »-erel)rospinal llnid had taken place. This full 
development ot ventricles and choroid jilexns ih coninionlv found in rachis- 
chisis. It is an intercstinji tact, and one iliat nia,v have a InMi'ing on this 
matter of large secretion, tliat in nianv imm's of Indraninios uteri the fetna 
is found to be atlect(‘d with lieniiceplialns or s|)ina hilida. Withain ri'ports ii 
woman in labor with hydrainnios. On niptnriiii; lln“ membranes, gallons of 
fluid came away. 1 he child was stillborn, the occiput being absimt and the 
brain and cord being exposed down to the last dorsal vertebra. The fourth 
ventricle was open. 

Another jioint against the theory that the lack of develo|>ment of t.lto 
lamiha* is the primary cause of spina hilida is that after operation on si»imi 
bifida, csjH'cially in very \onng children where the bulging sac is excised, 
thus removing jin'ssnre, tin' stunted lamina' may take on new growth and 
enlarge. Paterson reports a child ol two months with meningomyelocele in the 
dorsolnmlmr region, in which la* removed the sac and covered the gap with 
healthy skin, d’he child dving two months later, antopsv revealed tin* fact 
that the lainiine bad grown considerably and reduced the gap to a narrow slit. 

In skiagraphs ot the spinal coinnin in eases ol s|)ina hilida I have no- 
ticed that the bodi<*s ol tin* vertebra' in the region of tin' cleft aie nmeli broailer 
than those above this region, a condition, doubtless, for which the pressure 
is responsible. If we leach that spina hilida is due primarily to defects in 
the bony canal, and that the inci'eased amount of llnid and pressure is a 
secondary and resulting eondilion. how shall we explain those eases of spinal 
protrusions wh('re thei'c* is no bony defeel, hnl the sa<' is forced out through 
the spinal ligaments helween the lamina', as in eases reported b\ Maeewen, 
ffavis and others. .1. P. (lood demonsirated a spina hilida in the neck re¬ 
gion of a ferret embryo, in which the vertebral bodies were in the early stages 
of cartilage formation. 'I'here was ipiite a sharp Ilexme at the site of the 
defect, and the lamiiiic were slanted and separated. The snharaidinoid space 
was enlarged and there was an increased amount id’ llnid present, which he 
ascribed to the mechanical irritation of the Ilexiire. The neck region is the 
most common site of these Ilexnre' and yet by far I he greater number of 
spiiiie bifida* occur in the lumbar r(‘gion, so that it is more than probable that 
the spina bifida was due to the iiiercascd llnid with pressure, and not the 
contrary. 

Experiments carried out by me upon animals in the Carnegie r.aboratory. 
New York (’ity. show that intradural pressure will cause u bulging of the 
spinal meninges in an area where the nony arches are absent. lannbar laminec¬ 
tomies were done iiyion young dogs, the dura not being opened and the mus¬ 
cles of the back held away from the defect by sutures so that the gay) was 
covered only by akin. An anai of the skull was removed and yircssnre ap¬ 
plied to the head and maintained for several days. Autopsy showed a per¬ 
manent bulging at the site of the laniincctotny. It is easily coneeivablc that 



728 


SPINA BIFIDA 


oven a small amount of pressure in early fetal life will, by distention, prevent 
the closure of the spinal canal. Of course, it is impossible to prove by ex¬ 
periments such as I have described, whether the defect precedes the pressure 
or vice versa, but I believe from the facts I have put forward that it can 
safely be rofiarded as true that the accumulation of fluid with consequent 
pressure is the cause of tlu! defect. 


VARIETIES OF SPINA BIFIDA 

Rachischisis.—Racliischisis, which may be'either total or partial, is an 
extreme form of spina bifida and diic to the same cause, that of increased 
intradural pressure. Rachischisis represents a condition in which the in¬ 
creased pressure was exerted very early in fetal life, at a time when the cord 
and its membranes were in a rudimentary state, in contradistinction to thp 
other forms of spina bifida which originated when the cord was well developed. 

In total rachischisis, the pressure was exerted at a time before the medul¬ 
lary groove had made an attempt at closure, so that the entire spinal canal is 
open, the skin, bony arches and membranes are absent, and the cord, being 
split open and only partially developed, the lining of the central canal of 
the cord and the layer of pia carrying blood-vessels are exposed. Total rachis¬ 
chisis is acconipanied at times by anenccphalus, so that from brow to coccyx 
there is a wide guttcr-liko canal, in the trough of which lies the mass of uA- 
developed brain and cord. This condition is usually accompanied by abnor¬ 
mal curvatures of the spinal column, e.spccially ki the cervical and dorsal 
regions. 

In partial rachischisis only a part of the b<my canal is deficient, and 
only a part of the cord is in a rudimentary state. The tenn myelocele is used 
by some writers to designate the condition of partial rachischisis. But as 
rachischisis, either total or partial, is incompatible with life and of little 
interest from a surgical point of view, it is much simpler and less confusing to 
use the term partial rachischisis in describing this condition of incomplete 
spinal fission. Total and partial rachischisis are fundamentally the same 
thing, only differing in degree. They are both extreme forms of spina bifida, 
differing from spina bifida in that in rachischisis the spinal canal is open and 
the cord spread out and exposed, while in spina bifida the cord is covered by 
skin or a membrane, and the central canal of the cord docs not open externally. 

Partial rachischisis is commonest in the lumbosacral region, where the 
lamime are latest in closing and where the increased pressure exerts its greatest 
force. The open condition of the cord, with the central canal exposed and the 
blood-carrying layer of pia spread out, gives it a resemblance to mucous mem¬ 
brane or nevoid tissue, the “area medullovasculosa” of Recklinghausen. At 
the margin of this area is a shining membranous structure, which blends with 
the skin, and under the skin near the membranous junction on either side can 
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be felt, and nsuglly seen, the elevations caused by the ends of the rudimentary 
laminse. In less severe forms of partial rachischisis the central canal ^pf the 
cord opens onto the skin surface at the upper and lower poles of the defect, the 
intervening space being covered by a membrane composed of the blending of 
the endothelial lining of the central canal with the skin, accompanied by a 



constant leakage of cerebrospinal fhiid onto the sjirfacc. MacLiilich reports 
a typical case of this character. + 

Partial rachischisis is of little interest surgically, for, as stated above, it 
is incompatible with life, the infants living but a few days, although a child 
with partial rachischisis reported by Kachford lived weeks. 

Myelomeningocele.—Myelomeningocele is the most frequent type of spina 
bifida found in children who survive their birth. It is found, as variously 
estimated, in from 60 to 80 per cent, of all cases. It is that typo of spina 
bifida in which the cord is fully formed, but the cord or part of it, with the 
nerve roots, is not lying in the spinal canal but in the sac protruding through 
the spinal cleft. This is due to the fact that the abnormal pressure was ex- 
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erted at a time when the cord was almost completely formed, but before the 
mesoblastic plates in which the lamime arp developed had time to join in the 
median line, thus separating the cord from the skin; so that as the skin was 
forced outward to form the sac wall, the adherent cord and nerve roots were 
drawn out of the sj)inal canal. ('omm<tnly there is a fairly large bony defect, 
usually involving 2 or 3 or several vertebric. Of course, if the cleft is low 
down in the Ininhar region, the sac contains only the roots of the canda equina. 

Myelomeningocele is coimnon in the Innihar region, infrequent in the 
dorsal, and rare in. the cervical regions. These tumors are always sessile. The 
ba.se of the .sac is covewed by normal .skin, but the summit is covered by a mem¬ 
branous sti-nctiire composed t)f cpitlmliiim blended with the arachnoid and 
pia. The dura is always abs(;nt in myelomeningocele, e.xtcnding only to the 
membranous akin junction, and at times only to edges of the bony defect. The 
sac contains fluid, and the nerve elements may lie free floating in the fluid, but 
more comuioidy are attached to the posterior wall of the sac in the median 
line, or, ju.st as frcsiuently, are found spread oiit over the posterior wall of 
the .sac and intimat(‘ly blendtsd with it. Jf the ju’otrusion is in the upper lum¬ 
bar region, at the point whore tin* conus is adherent to the sac wall there is an 
inversion or dimpling of the sac wall in the median line. If the cleft is in tho 
lower lumbar or upper sacral region, there is a broad furrow in the median 
lino of the sair wall, marking the attachment of the canda terrninalis. If tho 
defect is in the cervical or dorsal region, as but rarely happens, the cord quits 
tho lower part of the sac to re-enter the spinal canal. 

In myelomeningocele there are often found small nerve filaments running 
into tho sac wall and ending there, 'riicse fibers can bo safely cut without 
disturbing function in tho lower extremities, as they are not true parts of 
cord or roots. They are due to the fact that in myolomcningocelo the pro¬ 
trusion of nerve elements occurs in fetal life coincidentally with tho later 
stages of cord development; hence these small filaments given otf to the sac 
wall. 

Kncircling the area where the skin and membranous summit of the sac 
meet, there is a ring of connective tissue. 'Ibis contains dilated plexuses of 
vessels, muscle fibers and at times the rudimentary and undeveloped laminse. 

The protrusion is usually unilocular, hut occasionally there may bo small 
cavities irregularly arranged and communicating with the larger sac. At 
times, due cither to lessened intradural prc.ssurc or to traction of the adherent 
nerve elements, or to both factors, there is distinct inversion or nmbilication 
of the sac, so that the whole membranous summit is depressed or cup-shaped. 
If tho vertebral defect is narrow’, the protruding nerve structures may com¬ 
pletely block tho aperture. 

The membranous apex of the sac may be quite finn and strong. Usually, 
however, it is thin and dotted over with several ulcerating areas and moist 
with tho cerebrospinal fluid, which sweats through. Occasionally tho presence 
or even the attachment of the cord and roots in the sac wall is not accompanied 
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by any disturbance of fniiclion, but more eommoiily tlio reverse is true. More 
or less severe paralysis of the lower extremities is |ueseiit, sometimes eoiuploto 
paraplegia, less often sensory distnibance. often ineontineneo of urine, less 
often ineontinenee of feees. ami very ofieii iiieonijib'te control of vesical and 
anal sjdiineters. At times there are ]n•e^ent the various forms of elnh-foot and 
trophic and ])ressnr(* \ileers. 

Syringomyelocele.- S\rinj-omyeloeeli' is tlie name i;iven to that rare variety 
of spina bilida in wliieh there is a ])rotriision due to tlu' aee>imiilation of Ihiid 
in the central eamil of the cord, eansiiijr jireal dilatation of the eord, the pres¬ 
sure preventini; tlie lamina- fi-om elosiin:, the dorsal portion of tin* eord, with 
the dura and araehnoid. heiiiir pusln-d out thron”h the eleft. 'rims, in tliis typo 
of spina bifida we have a protnision whieh is eoxered with normal skin or 
else has a membranous ajjex, and the inner liniti” of the sae. is formed by tho 
cord itself. The skin is se])arated from tin- sa<- wall (whi(-h. as just stated, 
is the sj)read-ont (-ord itself) by the areolar tissue on tin- araelmoid; but very 
commonly tlie skin and sae wall ai-(‘ hh-nded, dm- to jn-i-ssnre or iidlammatory 
action. 'I'he ijreat aeennmiation of llnid in tin- (-entral <-anal of the eord eanses 
atrophy and attennation of tin- <-ord elenn-iits. In sonit- (-ases the eord is so 
distended with llnid that in its dorsal portion it. is redm-i-d to a layer of pin 
with a few remnants of in-rve <‘lenn-nts. As it is tin- eord itselt whieh forms 
tho inner sad wall, the iierves do not traverse- tin- llnid in tin; cavity of the sae, 
but run on the eonvexity of the sae, to reach their foramina, covered by dtira 
and arachnoid. 

In svriiiiiomvelo(-eh! the f^atherini;' ol llnid and In-^iimin;; ]>rotrnsion tako 
place in fetal life after the in-nral (-anal is hilly tormed. 1 his vari«‘ty of spimi 
bitida occurs usually in the hmihar i-eaion; it ma\ lx- loimd in the cervical 
region, rarelv elsewhere. It. is a (-nrioiis hn-t that norinall\. in late fetal life, 
tho central (’anal of tho c-ord h(-(-onn-s ipiite small and slil-like in the dorsal 
and cervical n-gions, hnt remains (|nil(- largi- in the Ininhar reirion almost until 
birth. An excess of llnid hen-, with eonse(|nent im-ssiin- in (-arly fetal life, 
readily accounts for tin* gn-aler In-(|n<-ni-_\ ol syringoinveloec-le in the lumbar 
region. This tvpe of sjiiiia hilida is \(-r\ ran’. I In- ( onmiittc-e of the Lomlon 
Clinical Soeietv, in the I2.a (-asi-s of sp(-eimens from nm.s(-unis they investi¬ 
gated, found only 2 authentic cases. An illustration of the force e.xerted by 
tho accnranlatcd fluid and proof of the fact that tin- protrusion depends not 
on a cleft or defect in the bony walls of the spine, hnt rather on tho pressure 
in the spinal canal, arc given by a ca.se reported by Davis in w-hich tho pro¬ 
trusion occurred in the lower (-ervical region accompanied by hydr(K;cphaln8 
and bulging eyeballs. I'hc child died after operation and antop.sy .showed no 
defect in tlie bony arches. The sac liad been pushed out through the ligaments 
between the arches of the seventh <-(-rvical and first dorsal vertebra-, and con¬ 
tained part of the posterior columns of the cord. Tin- central canal of tho 
cord was greatly dilated. Tlu-re was no fiaralysis, evidence of the great pros- 
suro the cord can endure and still functionate. 
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Syrinf^omyolocelo is, as a rule, so translucent that in this respect it is 
often mistaken for meniiif'ocelc, but the reason that there are no shadows 
cast is tiiat tlio nerve elements are flattened and attenuated and do not traverse 
the fluid contents, but run on the outside of the sac wall, which is formed by 
the dilated cord. 

Spinal Meningocele. Spinal meningocele occurs in order of frequency sec¬ 
ond to niyidoimmingocele. Owing to the difl’erent classifications of spina 
bifida by various writers, it is somewhat difficult to estimate its percentage. 
Hy some writers it is regarded as very common and by others as very rare. 
Mnscatello rej»orts it once in 13 cases, Hildebrand found it 7 times in 30 cases, 
while the ('(»mmittec of the London (Clinical Society found it 27 times in their 
more than 2.‘{() ca.ses. It has been variously reported as occurring in 8 to 12 
I)er cent, of all forms of si)ina bifida. It is certainly not rare, hut is not so 
common as myelomeningocele. In meningocele the gap or defect is usually 
a small one, involving but 1 nr 2 of the bony arches. Several cases have been 
reported in which there were no defects in the vertebra', the dura and arachnoid 
juotrnding through the intervcrtehral liganient.s, clearly demonstrating the 
(aiusativo factor, that of increased and ahnonnal j)re.s.sure. 

The cleft is usually in the median line, but may he to one side, involving the 
lamina' of one side only. The cord and nerves occupy their •normal position 
in the spinal canal and arc not involved in the protrusion, though at times, 
due to pressure or irritation of the sac from without, inflammatory changes 
arc set up, and motor and sensory disturbances occur in the lower extremities. 

Spinal meningocele is situated usually in the lumbosacral or sacral regions, 
uncommonly in the cervical, and very rarely in the dorsal region. The sac 
is, as a rule, entirely lined with dura, the fluid being in the subdural space. 
The protrusion is often pedunculated, even when overlying a fairly wide ver¬ 
tebral defect. Hardy, where the sac has a slender pedicle, and there is a 
narrow bony defect, the opening into the canal becomes obliterated by fibrous 
tissue, and the tumor undergoes spontaneous cure. The protrusion is usually 
entirely covered by normal skin, though occasionally a small area at the summit 
is membranous. 

Spina Bifida Occulta.—Spina bifida occulta is that form of spina bifida in 
which there is a cleft in tlu; bony canal, but no protruding sac. It is the most 
interesting forn\ of spina bifida from a pathological, diagnostic and surgical 
point of view. It represents a modification of the previously described forms 
of spinal bifida in which the herniated sac was originally present in fetal 
life, but has disappeared, owing either to lessened intradural pressure dr to 
rupture with con.seqiicnt <*ontraction and disapj)earance of the tumor. That 
rupture of the sac with survival of the fetus does take place in intra-uterine 
life is shown by the fact that often a scar can be seen in the skin over the 
bony defect at the site of the fonner protrusion. Guthrie reports an interest¬ 
ing case of this character. The skin over the defect may be coarse, wrinkled 
and pigmented, or there may be a scar present as mentioned above. In about 
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one half the cases of spina bifida occulta there is a growth of coarM black hair 
over the region of the defect. No aatiafactorv ex])]nnation of this hyper¬ 
trichosis has yet been advanced. Wlien present it is patbognonionic. It is 
an interesting fact that a growth of coarse, fairly long hair is present in many 
cases of rachiseliisis along the edges of the tlefei-t. .\t times a lipoma, dermoid, 
or other form of tumor occni)ies the cleft or the siihiMitaneons tissues over 
the cleft. If a lipoma, it may be of the ordinary variety, but is more often 



diffuse, noncapsulated, and spreads out over the area surrounding the defect. 
At times a lipoma is found in the tissues over the dchrt, and another in the 
bony cleft or even in the spinal canal, the two often connected by a fibrous band. 
Lipomata arc as often found in cornu ction with, and are almost as certain a 
sign of, spina bifida occulta as hypertrichosis. At tiiiu-s they arc both present, 
the soft mass of a diffuse lipoma being felt under the area of hypertrichosis. 

Spina bifida occulta probably wears more frequently than the other forms 
of spina bifida, that is. oftener than once in 800 births. But owing to the 
absence of protrusion and the fact that very often there is no motor or sensory 
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involvement, it fjives rise to no disturbance and escapes notice. Thus, Bridk- 
nor reports ii eases of spina bifida occulta, in one of which there had been no 
disturbance of nervous function until the patient was 12 years old, while the 
other escaped Tierve involvement until 11) years of age; nor up to this time, in 
cither ease, was a sjiinal d<‘feet suspected. IMoorc reports a woman 24 years 
old whose gait was tliat of a mild spastic paralysis and who had headache and 
baekaela*. 'I’liere was a Inaivy growth of black hair over the lumbar region. 
Tliero was no j)rotrusion, but a defect could be felt in the spine, a defect which 
had eseape(l notice lor 24 years. 

Spina l)ifida occulta is the least serious of the varieties as far as life is 
concerned, and giv'cs the best prognosis with or without oj)cration; but even 
wliere the cord atid nerves are uninvolvcd at birth, palsies and other nerve 
lesions.iuay aj>pear as the child grows older, due to the lengthening of the spine 
and the ascent of the cord. 'I'lie length of the spinal cord in the fourth fetal 
nionfh corresponds to the length of tlie 8j)inal column ending opposite the 
last co(!cygeal vertebra; but as the fetus develops, the growth in length of 
the cord do(‘8 not ecpial the lengthening of the spine. At birth the cord extends 
only to the last lumbar vertebra, and in adult life to the upper margin of the 
second lumbar vertebra. 

• 

Tims, even if there is no nerve involvement at birth, as the child grows older, 
even to adult life, adhesions iwesent at the site of the defect may be dragged upon by 
the eord as it ascends and so give rise to severe motor aJid sciisor,y disturbances. Three 
cases of spina bifida occulta with late symptoms of paralytic and trophic changes com¬ 
ing on have been reporttnl by P’roelich. 

tn some cases of a])ina bifida occulta, however, the involvement of the 
nerve elements is present at birth and may bo ejuifo severe. A patient re¬ 
cently seen by me, I years of age, had i)artial paraplegia of the lower extremi¬ 
ties and urinary ineoiitineuee ])rescut since birth. 'I'here was no growth of 
hair on back, but tlm X-rays showed a d(!feet in the bony arches extending from 
tbo fifth h\mbar to the third sacral segiuent, and also a defect of the left side 
of the sacrum. 'I'licre was a dilTiise lipomatoiis growth over the defect and 
extending ])artly over the left buttock, causing distinct thickening of this 
area. At operation the bony arches, as noted by the X-rays, were found to 
be absent, the dura was ab.sent over the cord opposite the secorid and third 
sacral vcrtcbric, exposing the areolar tisstio over the arachnoid. There were 
numerous small adhcsiotis running down alongside the cord and roots, which 
were in their normal position. There is sometimes fo\ind at operation a thick, 
fibrous membrane closing the bony defect, perforated by bands of connective 
tissue, joining an external tumor with another tumor inside the canal, with 
compression of tho cord and roots. 

As stated above, spina bifida occulta is not, as a rtilc, accompanied at 
birth by nerve involvement. As a child grows older, the most common symp¬ 
toms that make their appearance are incontinence of urine or feces or both. 
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anesthesia, trophic ulcers, cluo*fwt, paraivsis of the lower oxtreiiiitica, and at 
times scoliosis, kyphosis, or lordosis. 

Muscatello collected eases of sj>in:i hitida «H*culta, of which 9 were 
lumbar, 8 lumbosacral, <; sacral, and L' dorsal. 

lhat intradural j)rcssurc still exists in sonic cases, even after tho sac has 
shrunken away, is shown hy a ease reported hv Pliilliiis, that of a child with 
spina hitida occulta with weakness ol lei I h'ir, who also had a nasofrontal inoniii- 
gocclc and sonic enlars;cnient of the head. 

When spina hitida occulta }iives ris»* to nerve involvement, as it usually 
docs sooner or later, it is a most distressin;; I'ondilion, and the onlv hojic lies 
in prompt operation hetore the cord and nervi's ari" irreparahiv dama^Hi by 
pressure or traction. I'lie trophic iilcms have heen laid to traction of the cord, 
but they have apiteared at the asjc of 2. 'I'hey are prohahiv due. as Hriekner 
says, to lesions in the cord itsidf or in the "aiiirlia on the postm-ior roofs. 

Spina Bifida Anterior.- In this rare form ol spina hitida the hodic's of tho 
vertebne are split instead ol the arches, and the tumor jirojcvls anteriorly, 
usually into the abdomen or jielvi.s, rarely into the thorax. These protrusions 
are nearly oil found in females, and almost alw avs tlu^ delect is in tiu* saeriiin. 
Occasionally there is a defect in the spinal arches as well as in tin' bodies of 
the vertebra', .so tjiat there is both an anterior and jioslerior protrusion. Wil- 
liard reports such a case. In anterior spina hitida the tumor usually firows to 
cnonnous size, much larger than could oci'iir posteriorly without rupture, and 
it is often mistaken for a common intra-alidomiiial j>rowth. 'I'lie jiressuro 
may split the vertebral bodies in half or rather prevent the union of the 2 
halves, as the vertebral bodies de\elo|i from 2 centers of ossitication, or the 
pressure may jirevent the devclopinif of one-half of the boily of the vertebra 
and the protrusion is extended ihronch the d<*fect. Or the sac may be forced 
through one side at the jilace where the pedicles should lie, or even be forced 
through an intervertebral foramen. 

Spina bifida anterior may he accompanied by <'lub-foot or iiaralysis of 
tho legs due to irritation or traction on the anterior part of tin* cord. Sensory 
changes are less likely to he seen, riiiis Uohinson rejiorled a case of anterior 
spina bifida in a eliild !1 months of aac which was diaanosi'd as {larovarian 
cyst. It was aecompaiiii'd by elub-fecl and flexion of hip and knee. There 
was no apparent hydrocephalus, no defect posteriorly and no ileformity of 
spine posteriorly. At tljc ofieration, a laparotomy, over a pint of fluid was 
drawn from the cyst and it was found to be connected with the spine. At 
autopsy part of the bodies of tho vertebne and the pedicles, from the twelfth 
dorsal to the fifth lumbar, were found to Ik* absent. Another ease very similar 
to the above was described in the sjiina bifida report of tlie famdon (llinical 
Society. Emmett also reported an abilominal tumor in a woman 20 years of 
age which was diagnosed as ovarian ey.st. It was tapped through the rectum 
and the patient died 7 days later. .Autopsy showed that the supposed ovarian 
cyst was an anterior spina bifida protruding from a defeel in tho 2 lower 
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sacral vertebrae. There was no defect posteriorly. Cades of anterior spina 
bifida have been reported ranging in years from 2 months to 36 years. The 
case reported by VVilliard was a 2-montlis old female infant, and Bryant re 
ported an anterior spina l)ifida in a woman 25 years of age in whom there had 
been no suspicion of a spinal defect. She died of trauma, the tumor being- 
discovered accidentally. Kroner and Marchand reported a woman of 2o 
years of age with club-foot and paresis of one leg. She had a large cystic 
tumor in the abdomen. It was tapped and 3 liters of clear (luid were drawn off. 
As it relilled, it was opened and drained, and the patient died. Autopsy 
showed that tlie cyst was continuous with the spinal canal by an opening 
through the sacrum. 


DIAGNOSIS OF SPINA BIFIDA 

The diagnosis of spina bifida, with the exception of spina bifida occulta 
and aidcrior spina bifida, is, as a rule, not difficult. , But to determine which 
one of the varieties of spina bifida is present may be very difficult; indeed, 
the diagnosis may not bo made until the sac is opened. 

Symptoms Common to All Forms.—There are several cardinal symptoms 
which are found in nearly all forms of spina bifida: 

Presence of a congenital protrusion. 

Tumor is in the median line. 

Fluctuation of the mas.s. 

Protrusion becomes tense on coughing or crying. 

Summit of protrusion is membranous. 

The cleft in the hone may be felt. 

The tumor is translucent. 

Pressure on sac causes a dtscrease in size with cousc(|uent bulging of the 
fontanel, and severe pressure may givci ri.se to acute distre.ss and even con¬ 
vulsions. 

Signs of nerve involvement may be present: paralysis, club-foot, urinary 
incontinence and trophic ulcers. 

Differentiation from Other Conditions.—Spina bifida at its most common 
site, the lumbosacral region, must bo differentiated from the following condi¬ 
tions: Teratomata of the sacrococcygeal region; postrectal dermoids; lipoma; 
sarcoma, ischiatic hernia. Differentiation can usually be made by the fact 
that in spina bifida there are usually fluctuation, transluccncy, pressure ef¬ 
fects, by the contour and consistency of sac, and by the fact that often there 
is a zone of vascularizatioji at the juncture of skin and membranous summit. 

Perhaps the most common error is made in regard to lipoma. As lipoma 
often overlies a small spinal defect with slight protrusion, operation to re¬ 
move a supposedly simple li]x>mn may result disastroiisly for the patient. 

Kaohischisis.—Total or partial rachischisis offers no difficulty in diagnosis. 
The absent bony arches, the xincovered cord, the pinkish or red nevus-like ap- 
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pcarance of the spread-out “area iiiodullovaseulosa," the open eontral canal 
with constant discharge of cerebrospinal iluid, all combine U) present a picture 
which is easily recognized. 

Meningomyelocele. —.Meningoni\eltK’ele is most commonly found in the lum¬ 
bar region, uncommonly in tin* dorsal and rarcl_\ in the cervical regions. It may 
be of small or large size, but generally has a fairly large bony cleft, whiidi can 
usually be felt. This form of spina bifida is always .sessile and covered at base 
only with normal .skin. It is seldom covered on to]) with normal skin, but 
nearly always has a membranous summit which may U* ulcerated. «lepre.ssed 
or even umbilicated. dejiending on the amount of ])ressurc within the canal. 
The apex may be ulcerated and exuding fluid. .\f the j)oint of attachment 
of the cord there is an umbilication or dimjiling of tin' sac wall, or a furrow, 
if the cord is attached for any distance. Pre.ssure on the sac will usually 
cause it to ^lecrease in size and tin* fontain'ls to bulge, hut if the spinal d(*fect 
is narrow, the (‘merging ami rc'tnrning nerve elements ma\ .so till it. that this 
sign fails. 

Tran.sillumination will usually r(‘V(‘al the cord, if present, as a dark 

shadow, or the nerves as they cro.ss the .sac to their respective foramina, but 
this sign is sometinu's misleading because of thickening and irregnlaritic’s of 
the sac wall. Apjilying a feeble faradic current to dilVerent jioints on the 
sac will often reveal the jnrsence of in'i ve eh'inents. 'I'his lest can also bo 
used after the sac has been opened ami wln*n, owing to attenuation, there is 

doubt whether the sac wall contains any nerve* tih(*rs. ()ft(*n the diagnosis of 

meningomyelocele dejiends on the (*vid(*nc(*s ot m*rve involvi*m(*nt a(*(*om- 

panying it. There* is nearly always involv(*m(*nl of the* lowe*r e*xtr(*mities, 
ranging from clidi-foot and w(*akn(*ss ot nmsch*s to complete* paraplegia, also 
sensory diateirbane*es and d(*fe*cti\e control ot the; sj)hinct(*rs, trophic ulc-ers, and 
often hydrocephalus. 

Syringomyelocele.-—'I'his may be very hard to distinguish from meningo¬ 
myelocele, and at times from me*ningocele*. It occurs most tre*)|uently in the 
lumbar region, occasionally in the ce*rvical refgion, rarely e*l.s(*whe*r(*. Owing to 
the great pressure and stretching of the ])osterior half of the cord, this part 
is so attenuated and spread out ov(*r the inner wall ot the* sac that it may bo 
translucent enough to resemble a me*ningoce*le*. It can usually be distinguished, 
however, by the pre8en(*e, in Kyringom>(*le)cele, of jearalysis of the legs and 
sphincters and other deformities. Also, due to dilatation of the central canal, 
pressure on the ssic caeises hedging ol the fontanels more readily than in 
meningocele. 

In the motor and sensory disturbam es in the lower extremities, syringomye¬ 
locele more nearly resembles meningomyeleK*ele, from which, indeed, it is 
often impossible, prior to operation, to distinguish it. It is not so freepiently 
aexsompanied by dimpling or furrowing of the sac wall as is meningomycl(x;clc, 
but this, too, sometimes occurs, 'riiere arc, however, heve*ral conditions which 
are more common in syringomyelocele: 
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(1) The cleft is often to one side or the other of the median line. 

(2) Liitciiil (Mirvatiirc of the spine. 

(.‘J) Marked kvjdioaia or lordosis. 

Syrinfioiiiyeloeele is viM'.v rare, and nietriiifromyoloecdc very common, so 
that ill ease of doiilit, it is safe to regard the eoiidition as one of nieningorayelo- 
ccle. lint as the treatment for hoth conditions is the same, namely operation, 
it is not of great importance to make a positive diagnosis prior to opening 
tho sac. 

Meningocele.—l\leningoecle is diagnosed by the presence of a protrusion 
with a fairly narrow base. The .sac is rarely pediinenlated, though the base 
is narrower than in the other forms of spina bifida. I’lie sac is translucent, 
and as tlus cord and nerve roots are not involved, there is little or no motor 
or .sensory involvement of sphincters and lower extremities, though this does 
not always hold true. I’lic .sac is often covered entindy by normal skin, but 
there may be a small membranous area on the apex. It is difficult and at times 
impossible to jialpate the bony defect, as there is usually only a small cleft 
involving but 1 or 2 vertebral arches, or there may be no bony defect, the sac 
being protruded between 2 arches. Meningocele is often accompanied by 
hydrocephalus, but this is true of the other forma of spina bifida. Pressure 
on the .sac cau.ses it to lessen in size, and causes bulging of the fontanels, 
but not so readily as in syringomyelocele. Wherc^ tlu^ defect is narrow, owing 
to tho presence of new formed fibrous tissue in the cleft, pressure may have no 
clfect. This closing oil' of the sac, is common in children who have, untreated, 
survived their second year. In common with all spiiae biliihe, meuingocelo is 
usually sensitive to the touch. 

Spina Bifida Occulta. Spina bifida occulta occurs usually in the lumbar, 
lumbosacral, or sacral regions, very rarely in the dorsal and the cervical regions. 
Kddington reports a rare case of spina bifida occulta involving the laminse 
of the second and third cervical vertebra-, overlaid by a mass of fat adherent 
to tho meninges, with no ])aralysis, no hypertrichosis and no hydrocephalus. 
I ha\e also .seen one in the cervical region. 

Spina bifida occulta is of itself difficult to diagnose, as there is no pro¬ 
trusion visible and only rarely can tho defect in the spine bo felt. But if tho 
examiner is alert, the associated nerve involvement will usually betray the true 
condition. It is for the relief of tho .symptoms accompanying spina bifida 
occulta that the patient presents himself. I'liese symptoms juay arise either 
in childhood, at pubert.v, or in young adult life. .According to Brickner, co¬ 
incident congenital deformities are rarely found. I have seen a child 4V^ 
years old with spina bifida occulta who had partial paralysis and total urinary 
incontinence from birth. 

The symptoms for which the patient seeks relief may bo any or all of 
tho following: Progressive weakness or partial paralysis of legs; incontinence 
of urine or feces or incomplete control of the sphincters; anesthesia; club-foot 
or trophic changes such as ulcers of feet, legs or buttocks. In any patient in 
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whom the above syniptoiiia arise at any time i)rit)r to a.hilt life, spina bifida 
occulta should bo suspected and searcli iiiade lor sinus td tliis <‘otulitiou. Often 
the site of the prenatal protrusion on tlie lia<'k is niarKt‘d bv a scar at the 
point of ruptuie, or the skin is coarse, wrinkli'd and pinniented and tliero 
is present a heavy f-iowth of liair around tlic ai.-a <.f tlic defeet. 'I'liis lixpertri- 
chosis is absi'ut, however, in about halt llu* cast's; if to\in<l, its presence is 
pathognomonic. The solt mass of a dillnse lipoma ma\ !«' (clt. its presence, 
accompanied ])\ iu\*olven!(*nt in tlu^ lowiM' c\lrt'imtics, Ix'in^ str(>nn'lv in* 

dicative of spina bitida occulta. I lu* X-ra\s may Ik* oI aid in tiu* diaitnosis 
and should always he u.scd, thonnh if the defect is in the imxlian line it will 
often be dithcult to detect it on the ]>latt\ .\s slalc<l ahovt'. tovinn t(> tho 
presence of thickened fibrous tissm* in tin' ch'll or a lipoma or other tumor, it 
is not often possible tt) led the delect in tlit' spine. In nian\ patients the 
y*‘ars helorc* the caiist' is ri'coani/cd. T hus in a hov of 
7 years, reportt'd by Sli(“llicld, who bad sulh'rcd Ironi c\stitis with tenesmus 
for years, and in whom stone was snspt'cti'd as the cause, ibe true condition 
of spina bifida occulta was only discovered b\ accident, a small protrusion ap- 
pearin_i![ on the back as he was strainini; at stool. .Moore r(‘port<'d a woman of 
24 years of aue who had had a mild spastic paraKsis ol the le”s tor veara. 
E.xatuinatie.n ixwealed a heaw arowth of black hair in the lumbar rcnioii and 
a small spinal defect. TTie patient I saw Innl a spina bitida occulta iu the 
eervicodorsal region. .No b\pertricbosis or lipoma was pi'c^cut. lie had slii'ht 
tinfiliufi and numbness of tin* bands wbeii tlic anus were loosch’ lianein;^. 

In semmin;;*up the diaaiiosis of spina bitida oecnlla, we woubl sav that 
in all cases with .syni])toins of nerve involvement of tlic lower ext remit les, iimoie 
tineneo of urim* or leci's, club-foot, anc'-tbesia or tropbic cbanai's. espeidally 
•comina; on about puberty or\ouna adult life witbout evident cause, spina biliila 
occtilta should hi- suspected, and tlioronali <“xamination slionid be made of the 
back, especially as regards bv pertricbosis, jireseiic-e of tumor partimihirly 
lipoma, and the X-ray should be used. 

Spina Bifida Anterior.—Sjiina bifida antcu-ior, which is fortunatr'ly very 
rare, may be very ditficnlt of diaano-is nnle.ss aceoni|Minied by deformities or 
other sifrns of involvement of the lower e.xlremities. lint few of these casea 
have been reported us correctly diaano-ed jirior to operation, and some of 
them only at autopsy. T he patient repoited by Kmmett (pajic 73.‘»), a woman 
of 36^ who had an abdominal tumor diaaiio.sed as ovarian, had no accompany¬ 
ing deformities or signs of involvement of tho cord. When, howev'cr, tho 
abdominal or pelvic tumor is associateil with partial or complete jiaralysis, 
club-foot, anesUiesia or incontineinr, the <liagnnsis is not so diffamlt. In the 
case reported by Robinson fpage T‘I.'i). that of ati ll-months infant with an 
abdominal tnmor. the associated symptoms of club-foot and flexor contraction 
of hip and knee .should have given ri'-c to a suspicion of the true condition. 
When with an abdominal'or pelvic tumor there is al«o a dorsal spina bifida 
with protrusion, the diagnosis is not liard. TTiiis, in Williard’s case, which 
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had a largo cystic tumor in the right lialf of the abdomen, at .first thought 
to be sarcoma, the presence of a spinal protrusion on the back and the fact 
that the child did not use its legs did lead to a correct diagnosis. Pressure 
on the sac of an anterior spina bifida d<ics not often give rise to bulging of the 
fontanels, j)robahly because it is dirticult to exert pressure on all sides of the 
sac and force any great (juantity of the lluid hack into the 8])inal canal. Fair- 
bairn reports a ease well illustrating the difiieulties of diagnosis, a girl of 
18 with severe attacks of abdominal pain and painful micturition, which she 
had had at times since the age of 111. Examination showed a large, tender 
svPelling behind the right vaginal wall, extending also to the right of the rec¬ 
tum. A diagnosis of cyst in the pelvic connective tissue or postrectal dermoid 
was made. When the cyst was opened a pint of fluid escaj)cd and it was 
found connected with the sacrum. Death occurred 2 months later from 
meningiti.s, and autoj)sy .showed the cyst connected with the spinal canal by 
an opening through the sacrum. These cases show that in the diagnosis of 
any ca.se of an abdominal or pelvic tumor, c.spccially in a child, the possibility 
of its being an anterior spina l)itida should he kept in mind. Especially is this 
so if there he present either chdi-foot or paralysis of legs. Trophic changes 
—such as discoloration or coldness of feet and lt!gs—ulcers, or incontinence 
of urine are less likely to be seen, as the majority of anterior protrusions are 
pure meningoceles, the disturbance of function being confined to the anterior 
j)art of the cord and due either to pressure or irritation, although if the pro¬ 
trusion escapes through the intervertebral foramina, the sensory changes above 
enuinorated may be met with. The associated symptoms of spina bifida, 
hydrocephalus, and change in tension of fontanels on pres.sure on the tumor 
may sometimes be .seem. When the defect is in the sacrum, its usual site, 
examination ])er rectum may reveal the bony defect. Hut in most cases of 
spina bifida anterior we must dejKmd for diagnosis on associated conditions 
such as cord involvement or dorsal protrusions, and if these are absent, a 
positive diagnosis may be impossible. 


PROGNOSIS OF SPINA BIFIDA 

The prognosis in spina bifida, if untreated, is absolutely bad, over 90 
per cent, of children atHicted with this condition dying in the first year. Here 
and there is a report of a child growing to adult life with a small spina bifida,- 
one that has progressively shrunken since birth or remained stationary in 
size owing to occhision of the cleft, and there are even reports, in a few in¬ 
stances, of rupture of the sac with spontaneous cure; but such cases arc indeed 
rare, Demme reports that out of 31 patients not operated upon, all died in 
the first year and 2.“» died in the first month. The Committee of the London 
Olininil Swiety collected from the hundreds tli^ investigated 13 cases of 
spoutancoiis cure. Occasionally, even if untreated, and in the presence of 
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a large protruaion and involveiiu'iit ot' the cord with various motor and 
sensdry symptoms, cases have hccii known to reacli adult life. Greeiilwrg 
reports a girl of 1(5 with a congenital ])rotnision in the lunihar region the 
size of a cocoanut, vesical and rectal incontinence. d»‘forined feet and trophic 
ulcerations of buttocks, the latter Inning cxi'.ti-d sinci* .she was 7 years of 
age. There wa.s no motor paralysis and the girl had walkol since she .was 
a year old. According to Treves, jiersons with s|iina hilida have lived to bo 
37, 43 and .50 year.s of age. 'J aylor reports st'cing a man 3.! yeaVs old with 
sacral spina bifida, troj)hic ulcerations td’ feet, clnh feed, urinary incontinenco 
all his life, skin of legs cold ami cyanotic, no paralysis, and no sexual trouljo. 
A blow over tbe ])rotrtision would cause coinnisions of legs. Tln‘r»‘ had been 
no operation. However, the few recorded cases id' spontaneous i-ure or of 
the compatibility of life with a persisting protrusion do not in any way alter 
tho prognosis, that without tnailmctd the fninre of these children is abso¬ 
lutely dark. 

Rachischisis.—'I'otal, and even )>artial rachischisis an' ol little interest 
surgically, as the infant is nsnally stillborn or at best lives but a few days. 
Rachford reported an inlaid which had partial raeliisebisis extending from tho 
sixth dorsal vertebra to tin* saernni, aeeoinpanied by a hydr()ee))haloeele in 
the occipital region the si/.e of the eliild’s head, this mass I'ontaining tin* «‘lon- 
gated occipital lobes and tin* eerebellnin. 1 In' child s temperature under ar¬ 
tificial heat ranged from Itt! ' 1''. to 1((7' 1'., \el tbe child lived •» wec'ks. 
Small reports a new-born child with partial raebisehisis in the Inmhosacral 
region, tho gaj) being 2* j in. long and exjiosing the cord lor 1 in. lie cov¬ 
ered tlie gaj) witli a jiad, granulations lornied shutting oil the leakage of the 
pcrebrospinal fluid and the child reeo\ered, bid developi'd hydrocephalus .5 
mouths later. 'Fhese are rare e.xeeptions, however, tbe vast majority of cases 
living, at most, hut a few days. 

In tho other forms of spina bifida the prognosis de|»ends on several factors: 

(1) Tho typo of sjiina hilida present. 

(2j The condition of the jirotriision, whether covered with normal skin 
or ulcerated. 

(3) Presence or absence of lndroee])balus. 

(4) Amount of involvement of cord and nerve roots. 

(5) 'I'he age and general condition of tho child. 

(6) I’rcsence of complications, as enteritis. 

If the protrusion be but small, covered with normal skin and there be 
no paralysis nor incontinenco nor li'droeephahi.s, the prognosis is relatively 
favorable even without operation, for as the child grows older, the fluid tends 
to disappear and the sac to shrink. I5ut even in these simple cases of spina 
bifida, free from cord involvement in infancy, as the child grows older and 
tbe cord ascends, Ix'tween the ninth and the seventeenth years, nioQb)* and 
sensory disturbances may develop. Ibis late invidvi'im'iit of the cord or 
49 B 
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nerve roots is more common in spina bifida occulta, Brickner .reporting 2 and 
Froclicli cases of tliis cbaracter, but it has also been seen in simple menin¬ 
gocele. 

Myelomeningocele.- -Mvelonumingocele, presenting, as it does nearly al¬ 
ways, a (bin membranous .smiimit of the sac which often contains areas of 
ulceration, if not operated upon, will sooner or later rupture with consequent 
infeetion, .septic meningitis and death as the result. Kven with operation 
the piog-nosis as to complete recovery of function is less favorable in this 
condition than in some of the remaining fonus of spina bifida, both on account 
of tin! involvement of the cord or nerve roots or both, which firmly adliere to 
tbe summit and sides of the sac, often being intimately blended with it, and 
on account of the fairly wide gap in the bony canal. But even .so, the results 
from oj)erations in myelomeningocele arc vastly superior to those obtained by 
non-interference. Untreated, tluire is no recorded ease of a child growing up 
with myelomeningocele, and very few reach the age of .'), while with opera¬ 
tion there have beem many cases of cure reported, most of them in very young 
infants. 

Syringomyelocele.—In syringomyelocele, which is fortunately rare, the 
Committee of the London (dinical Society having found only 2 authentic 
eases, the prognosis for recovery of function, even with operation, is not as 
go<id as in the remaining forms of 8j)ina bifida. In the majority of ca.sea the 
Avidc dilatation and tension of the central canal have so thinned the cord, espe¬ 
cially its posterior half, and this part of the cord is so sjiread out and inti¬ 
mately blended with the sac of which it forms the inner lining, that dissection 
of the nerve fibers is well-idgh impossible, and to replac(' tbe mu-ve fibers with 
the entire sac in the bony canal is oftc'ii a matter of great dilticulty. Stoncy 
reports syringomycilocele in a child of 5 months, with comphite paralysis of 
the legs, the ju'otrnsion involving the lower dorsal and nj)per lumbar regions. 
At operation only a small amount of nei’ve tissue was found, on the sides of the 
sac wall. Opeiation elTecteil no change in ])aralysis. In some cases, however, 
this e.xtreme thinning of the cord elements and its blending with the sac are 
not present to such a marked degree, and much improvement and even cure 
may folb)w the operation. Davis rejmrts a case of syringomyelocele in the 
lower cervical region, size of a half lemon, in which the pressure w'ithin the 
central canal of the cord had forced the posterior cohnnn of the cord out 
through the ligaments between the seventh cervical and first dorsal vertebrae, 
there being no defect in the bony arches. The protruded portion of cord 
was attached to the lower margin of the sac, the point of attachment being 
marked by a dimple. I'hero was moderate hydrocephalns and no paralysis. 
Unfortunately, at the operation the portion of cord protruding was amputated, 
and the child died. Otherwise the operation w'ould probably have been suc¬ 
cessful. 

Spinal Meningocele.—In spinal meningocele, if untreated, the prognosis 
is nearly as bad as in the other forms of spina bifida, as it almost invariably 
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increases in size, ulcerates ami ruptures, followed hv seplie lueuiu^itis^ al¬ 
though here and there eases ot spontaneous rupttire and etire are reported. 
Ivnox reports a child of 2 wet'ks with a nuMiiniLiiK'ele in the luiuhosaeral region 
the size of an orange, \vhi(*h niptun'd, and was tollowed hv inllanuuatiou of the 
sac and spontaneous eun*. W itli o|)eratiun the prognosis is good, as the opera¬ 
tion is relatively safe and simple, and even tliougli the elosuri' of tlu* ilefec’t is 
often followed by h\droet'piialiis this iisualU sid)si(l(‘s alter a tiim*, and if it 
does not, is often amenable to treatment. In pare nu‘ningo<a*le, of course, the 
cord and iierv*' roots an* not involved, hut it there has bei'ii anv disturbanee of 
function due to pressure or irritation of the eonl at the |>oiut of (h'feet, this is 
relieved by operation. 

An uleeratetd condition of tin* sac may lx* |>resenl at birth due to great 
pressure from within or tt» tin* blemling ol dura :iiul sUiii, or the sa<' mav be .so 
large and'the tension so gix'at that it ruptni'i's at. hii'ih, this oeeurrene*! being 
soon followed by the death of tin* infant, (’a.'.es of (his sort, howevi'r -that 
is, rupture during deliverv -immediately operated on. lnn<‘ reeoveri'd. as re¬ 
ported by Thorndike, Xieoll, and also by Sharpe. White reports a remark¬ 
able case of meningocele in a woman aged 2~, who had a eong«*nital ]*ro- 
trusion over the sacrum the size of a child's head, which had nevi*r given any 
nerve trouble, 'i'he sae began to give* way, and at ojieration a honv defect in 
the sacrum 3 in. long was found. 

Spina Bifida Occulta.— .Sjiina hilida occulta is, as far as life is conci'rncd, 
the least serious of the varieties of sjiina hilida, atui usually gives the best 
prognosis as to life, whether treated or untreated. Ikepre.senting, as it does, 
that form of s])ina hilida in which, in fetal life, the sac either ruplured, thus 
relieving the pressui'e from within, and then healed with a sear remaining to 
mark the site of the defect, or in which the |»ressure subsided without rup¬ 
ture, it is least likely of all the varieties to he fidlowed by h\droei-phalns. At 
times, however, the involvement of cord and roots in fetal life has been so 
severe that the child tit birth is ]>ara|dei;ie and has urinar\ incontim-nce. 
The prognosis is then not so good bir restoration of Innetlon by o|»eration. 
In tho.so cases of spina hifidti occulta In which the symptoms ol cord involve¬ 
ment only come on some titne after birth tit may be \ears), and in which 
the symptoms are due to pressurr*. growth cif li|>oma, derin<ii<l or other forms 
of tumor in the cleft, pressing down upon the cord, or line to adhesions of 
the roots, which in themselves may not Ik; sutficient to give risr; to trouble, 
but which, with the as(*ent of the cord, drag upon the nerve roots, operation 
gives good promise of relief. If, ti-* has been fmind, the cause of symptoms 
is a fibrous band of connective tissue which joins the skin and lower end of 
cord and repre.scnts an imperfect sejtaration of the two in fetal life, operation 
will often yield brilliant results. .lones reports a case in which he divided 
such a fibrous band which bound down the cauda ei|nina. 'I'he jiatient had 
club-foot and areas of anesthesia and hyjwrcsthesia, togetlier with incomplete 
control of vesical and rectal sjdiinctors. Six months later the jiatient had 
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made an almost complete recovery. A case of Brickner’s, in which at opera¬ 
tion the meninges were found adherent to a lipoma overlying the defect, also 
showed marked improvement. 

Anterior Spina Bifida.— In anterior spina bifida, which is very rare, Nie- 
berding in 11)04 being able to collect but 1) cases, the prognosis is had, as all 
the cases reported to the pn'sent time which have beam operated upon died, 
with the exception of 1 case reported by Orossmann, and that an atypieal 
one. A male infant of 10 months had a swelling the size of a hen’s egg in 
the right gluteal region, which liad increased in size since birth,, together with 
disturbances of bladder and rectum. Operation disclosed a pedicle running 
down to an opening on the ant(!rior surface of the sacrum. Examination per 
rectum showed a defect in the 0 lower sacral vertebra*. The child recovered. 

The diagnosis in the reported cases was only made during operation, and 
notliing much cotild be done. It is diflicult to sec bow the protrusion could be 
removed and the cleft so closed that there would be no leakage or recurrence. 


TREATMENT OF SPINA BIFIDA 

Prior to the days of asepsis, the attitude of surgeons generally was one 
of helplessness in regard to spina bifida, with here and there a rare case re¬ 
ported of oi)cratiou with improvement or even cure. 


NON-OPBBATIVE TBEATIIENT 

Injection of the Sac.—In the early ’TO’s there sprang into favor injection 
of the sac with irritating fluids for the purpose of causing inflaininatory thick¬ 
ening with consecpiout shrinkage of the sac. In 1877 James Morton published 
an account of cases he had treated by injection of the sac with a fluid composed 
of iodin gr. x, potassium iodid gr. xxx, glycerin i. Tf the first injection 
was not successful, he repeated it at intervals of 7 to 12 days. Although he 
treated only the most favorable cases, the success he attained with injection led 
others to follow, and Morton’s fluid became widely used. In 1885 the Com¬ 
mittee on Spina Bifida of the 1-ondon Clinical Society investigated his method, 
and though they found a mortality of 38 per cent, even in selected cases, yet 
they recommended it as the best method of treatment. Nevertheless, the use 
of Morton’s fluid has deservedly fallen into disfavor because the method is 
unsurgical, in that: The diagnosis in many cases cannot positively exclude 
the presence of nerve elements in the sac; the injection can do possible good 
only in simple meningoceles, and only when the opening into the spinal canal 
is occluded or very small—the danger still remaining that some of the fluid 
may find its Avay into the canal and sot up inflammatory changes, possibly 
meningitis; finally, the results obtained by open operation arc superior, afi 
shown by ^layo Robson, Nicoll, Bingham, Lovett and a host of others. If 
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injections are made into a sac oontiiiuiii^ cord or iiorvo roots, even if shrink* 
ing of the sac follows, tho only possible result is lurtlier eonipressittii and 
atrophy of the nerve elements. 

Aspiration. Aspiration of tho sac or as])iralion followed hv pres.suro pads, 
acupuncture, ligation of the base ot the ju'otrusioii, the use of setous, have all 
been long abandoned as useless, ihev lailed to euro, and in many eases 
hastened rupture of the sac. lieineking ri*ports a uu‘uiugo<*ele in a child 7 
weeks old which was tapped 27 times at intervals of IS hours, t to 10 ounces 
being drawn otf at each tapjviug. Alter the twenty-seventh aspiration meuiu- 
gitis developed and the child died. 'Ihis shows mvt onlv tin' fulililv of aspira¬ 
tion, but also demonstrates the great secreting jiower of the choroid }>lexus, 
although it has been shown that in excessive secretion the llnid largely loses 
the characteristics of cerebrospinal Iluid and resembles that of an ordinary 
serous exudation. 

OPEEATIVE TREATMENT 

General Considerations.-—For the last 2t) y(‘ars, open operation with excision 
of the sac has been the method of choice, giving better results, being appli¬ 
cable to all forms of spina bilida and much less dangerous than the injection 
of irritating fluids. A'early all surgeons are agreed as to the |)ropriety of 
operating in these eases, the points on which thev dilTer bvdng tin* ag(! at 
which the operations should be performed and the varieties of s])ina bilida 
which arc proper for operation and those which should be left alone, lioso 
and Carless stilbassert that the majority of spina bilida are best left alom*, tho 
protrusion being merely guarded from injury; if signs of impending rujitiiro 
appear, they advise tho nse of acupuncture or the injeetnai of Morton’s fluid. 
This view seems strange coming from such emiiu>nt authorili(;s. .Most sur¬ 
geons advise operation, but until the last lew _v<*ars have strictly limited the 
operation to the simpler forms of spina bilida. 'I bus Mayo Itobson in 181)5 
published a report of 20 selected eases on which he had operaUal. Ho says 
that a plastic operation not only gives better results than inje*;tion, but is 
safer. He reported a death on the table from shock with the use of Morton’s 
fluid. Of his 20 cases which were carefully .selected, ranging in age from fl 
days to 35 years, 13 were mcningoeelcs, 5 myelomeningoceles and 1 syringo¬ 
myelocele. IIo had 5 deaths. 

Where the cord or nerve roots were found tightly avlherent to or blended 
with the sac wall, Hobson advised trimming away the jvortions of sac wall 
not carrying nervf elements and jvlacing the remainder in the sjvinal canal, 
a procedure which is now followecl. He advises operation in all cascis except 
where there is a large fissure, hydroec*phaIus or paraivlegia. Bayer in 181)7 
reported 17 operations with 1) deaths, ami stat<*d that •‘>1) per (H*nt. of all eases 
operated upon would die, and that operation should not be performed when 
there is hydrocephalus, paralysi-. or when complications arc expected in the 
sac. He considers that spina bilida is analogous to inguinal hernia and points 
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out that the danger of meningitis following excision is no greater than that 
of peritonitis following operation for hernia. lie also put forth the state¬ 
ment that operation for spina bifida is safer and more certain of success than 
that for hernia, an opinion with which I cannot agree. 

Nieoll was tlie first to urge operation in all cases. In 1898 he reported a 
series of ‘'>2 cases, of which 7 died within 1 month after operation, but he re¬ 
ported great(!r success than had been obtained previously, lie says that a 
moderate degree (»f hydrocephalus is no bar to success, but even he excluded 
from ojieration a high degree of hydrocephalus and a sloughing sac. In no 
case did he find it necessary to use bone flaps. 

James ]\Ioore in 190.5 published an exhaustive study of 385 cases of ex¬ 
cision wliicli he had collcetcd from the Surgeon-General’s Office in Washing¬ 
ton. He makes the following statements: “Prognosis without operation is 
hopeless, and with operation results arc not very good.” “In those operated 
upon in the first months of life the mortality was over .35 per cent. Opera¬ 
tions after 5 years had a mortality of 4.7 per cent.” lie therefore advises 
waiting until the child is several years old, on account of the low mortality 
following operations after 5 years. But as over 90 per cent, die in the first 
year if not treated, this policy would not save many lives. Further it should 
be taken into consideration that Moore’s deductions were made from cases 
reported from ail over the world, from the year 1813 to 1905 inclusive, thus 
including the preascptic days. 

To close the bony dcf(!et some surgeons used celluloid plates; others swung 
over bone flaps, chiseled from the crest of the ilium; others transplanted bone 
from the tibia or bent down the spinous processes of the sound vertebrae above 
the defect. Bone flaps and foreign materials are no longer used. They added 
to the gravity of the operation, often failed to live in the new position, some¬ 
times were a menace by reason of added compression, and, as we now know, 
are not necessary, as the fascia and muscles of the back afford strong and 
efficient covering. 

Of late years, realizing the hopelessness of the condition of the untreated, surgeons 
have eome to believe in the propriety of operating on all cases, irrespective of age and 
the condition of the sac, the only contra-indication to operation being a bony defect so 
great that it could not possibly be covered. It is wiser to defer operations in very 
young babies unless rupture of the sac occurs or is imminent. The mortality is high, 
to be sure, but many patients have been saved who otherwise would have succumbed if 
left untreated. Many surgeons have achieved good results. 

Lovett reports 24 cusca of excision with 9 deaths, a mortality of 37^^ 
per cent., a percentage which would be higher had the cases been reported 
later. Tie sets the mortality following operation at 25 per cent., the mor¬ 
tality in the next 3 years at 25 per cent., and places the percentage of final 
cures at less than 50 per cent. Taking into consideration the serious nature 
of the condition, and contrasting the surgical mortality of 50 per cent, with 
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the mortality of ‘.>0 per cent, in the lirst year alone in \intrente»l eases, it is 
readily seen that the need of surtrical intervention is imperative. 

With a eonstiintly ini])riiviii{r ti'elnii<’. tlie aili'i'lxni ol '.iiiipler methods 

in operatinpr, al)aiidomiU“iit ol U'c of hoiii' thijis or of ftireion materiid to close tlie 
defect, it bcillR reeofriiizeil that they are not necessary, and lielter aller-lrealmeiit, this 
mortality of 50 per cent, should ho iimeh lowered. 


Causes of Death.—Wry few of tliese ehildren die at tin' time of operation. 
They nsnallv withstand the ojieration it.sell remarkahlv well, ami slioek is a 
nejrlifriblc factor nnless the operation is niidiilv pndmieed. Death tcdlowiiift 
operation nsually ensues from some one ol the iollowini; ean.ses: 

McniiiKitis, due to infe<'tion. 

Bronchitis, f(dlo\vin{: anesthesia or due to lowiTcd \it.dily 

Kntcritis, which many have jirior to o|ieralion. .md due to lowe,-. d vitality. 

The eontiimal leakafre of eerel)ros|iin.il Ilmd. 

A remote cause of death is hydroeeiilialiis, with eoiiv iilsioiis. 


Essential Points in Operative Treatment. Tlie follow im: points tire of 
especial importance in the siicce-ssfiil operative liealmenl of these eases; 

The strictest ttst'psis. 

Maintenance of hodily liettf. 

Simplicity and reasoiiahle rapidit.v of operation. 

Tipht and etlieient tdosiire of sac, mtiseles and fascia to prevent leaktioe 
of cerebrospinal tin id. 

The most careful after-treatment to jirevtmt eontamimition of vvoiiml hy 

urine or fcees. i i i i 

As so much depends on the child's dii-estion, es|.eeial atleiilioii slmtild ho 

directed to this prior to operation. Children tliat are at the breast should 
not he chaiif,md to the bottle aft.'r operation if it is possible to avoid it 

Preparation of Patient. I'he dav before operation am notieeahle jrrowth 
of hair around the protrusion shotild he removed hy shav ii.e. tin- sae and Hur- 
roundinic area should he senthhed with .soap ami water as thorotif-lily its tlm 

condition of the sac will pennit, and a soap iM.nltie.« ... tpmze thoro.if-l.ly 

moistened with tincture of pee., soap). When the eh.l.l ts placed ot. he 
operatinp table, it should he well M.rrm.nded hy hot vvat.tr hollies and the 
protrusion and surrounding' area aitMin well elea.tsed hy soap ami water, fol¬ 
lowed bv alcohol. Tt is well to avoid the use of .stnui-ter ant.sttpt.es or caus¬ 
tics, such as carbolic acid. When pure, this may devtaltze the t.ssncs and 
when used in a dilute form, tl.roud. absorption, has pvei. rise to alanniUK 

symptoms, as reported by Xicoll and others. , • i * 

^ Technic of Operation.—The operative field hav.rtfr been cleansed, a straight 
line of incision, from the upper to the lower pole of the sae, in the median 
line, is lifrhtly marked with the knife. Towels wrnnfr o.it in htehlond wdn- 
tion are then so placed as to closely approximate the edges of the inc.sion 
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and secured by pinch forceps at the membranous-skin junction. The incision 
is deepened and fhc sac is opened at a point that appears to be free from 
nerve elements, and from this point the sac is widely opened. Many sur¬ 
geons prefer to make elliptical incisions at the mcmbranon.s-skin junction, dis¬ 
secting the sac free down to tlic margin of the bony cleft, and to open the sac 
at the si<le. I his dissection is often very difficult to do and consumes much 



Fio. 3. Field or Operation. (1) Depressed area of sac; (2) line of incision; (3) meinbrauous-skin 

junction. 

time, and there is a greater loss of blood than these children can well afford. 
Also, if the protrusion is entirely covered with normal skin, elliptical incisions 
remove tissue that can well be utilized in closure. 

If much fluid escapes when the sac is opened, the child's head is lowered, 
which immediately cliecks the flow. The practice, which some follow, of 
packing the spinal canal with gauze to prevent the c-stnipc of eerehrosp’inal 
fluid, is a dangerous one. It may eau.se hemorrhage within the cord and 
irreparably damage it. To prevent escape of fluid, Babcock operates with the 
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child suspended by the hips over a blanket tijfhtly sfretelie<l l)CtwtH}ii tho tip- 
right leg-holders of the operating tal)le. Kxperieiwe lias shown, however, that 
merely keeping the head low is all that is neec'ssarv to prevent escape of tluid. 

Careful search is made for nerve elements in the sae. If none are found, 
it being a meningocele, the sac wall (the dura) is strijiped free at tho cleft 



Fio. 4.— Opened Sac of Meninoocelk (1) Coim- mo<tiTll.iri«. (2) poHl. rior ii. rvc roo(j»; (3) dura, 

fortniii^ ^ !'■ w-iill 

margin and closed by a double row ol eliromic catgut sutures, and tho excess 
sac wall cut away. 

If tho cord or nerve roots are found adherent to or lilendcd with tho sac 
wall, a myelomeningocele, they arc ciircfully dissected free and returned to 
the spinal canal. If this dissection is at all difficult, it is better, as Hobson 
advises, to carefully separate the sac wall from the overlying tissues, trim 
away the portions of sac not carrying nerve elements, and return the remainder 
to the spinal canal. As the attachment of cord or roots is in the median lino, 
there may be enough of the sac wall (dura or thickerKid arachnoid) on each 
side to cover over the cleft, and it is drawn together by a double superim- 
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posed row of silk sutni’ca to prevent leakage. Or one edge is drawn under the 
other and secured by mattress sutures, as in the Mayo operation for umbilical 
hernia. Often, however, the dura extends only to the margins of the cleft, 
and in these cases the canal rem 4 ins open until the overlying tissues are 
brought over. 'I'lie same proccdiire is carried out in ease the protrusion proves 
to bo a syringomyelocele, the sac, which is the distended posterior half of the 



FlO. 5.—Opened .Mac or Myki.omeniniiocele. (1) Iiincr »ii<i wiill; (2) ponus nipclulluris; (.3) cauda 
termuialiii adherent to sae wall; (4) roots of eauda; (5) racDibrsnous-skin junction. 


cord itself, being opened and the attemnited nerve elements returned to the 
spinal canal. 

Following this, a wide strip of the vertebral aponeurosis with some mus¬ 
cular ti.ssue is dissected up on each side of the cleft, the strips Iteing some¬ 
what longer than the cleft. These are turned over to the median line, bulked 
there in mass and secured, witluuit tension if possible, by 2 rows of sutures; 
the ends are also sutured. The ineudtranoua portion of the outer sac wall is 
cut Away, ns much as possible being left of the normal akin. To close the 
wound without tension is the main jx)iut, and if the skin flaps are scanty', it 
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may be necessary to dissect them free for a considerable distance from the 
median line. Raw surface is sutured to raw surface with a double row of 
chromic catgtit. This method leaves an unsiirhtlv pucker, hut it obviates 
leakage and infection and smoothes over as hcaliiii; lakes place. The skin edges 
are closed by interrupted sutures of tine <ilk ami a light dry dn'ssing is applieti 
and held in place by broad strij)s of adhcsi\c |)laslcr. liulky dressings should 



not be used, as they are difficult to n tain in position, arc apt to slip, do not 
show soiling as rcadilv as a light dr.-sing, and arc, therefore, like y to be 
changed less frequently than is nec.--a.y. ('overing the dressing w.Ui rubber 
tissue and sealing the edges with coll, .lion, ..r wmling the wound with gauze 
or cotton and coll...Ji.)n, is n..t t.. h.- l•.■.•..mnlended, as it gives a false sense of 
security. It docs not jirevent soiliinr of .Iressing, and the rc-tained wound fluids 
fonn an excellent culture medium. Careful, fre.pient changing of a light 
dressing is the best means .,f prev. uting w..und infe<-ti..n. The dressing should 
be changed each day, or oftencr if contaminated by urine or fccc», the wound 
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brushed l)y an alcohol sponf^c, and a light drying powder applied, such as 
aristol. 

After-treatment. —It is liif^lily important that the child be kept constantly on the 
face or .side and closely watched to prevent soilinfj of the dressiiif;. The wound should 
receive the closest attention until union takes place. 8oilin{{ of dressing may mean 



Pjio. 7.—Fuap Foiimation to ('ovku Okckct. (1) STiturc'd tl.'ip of iuiier sac; (2) dissection of flap from 

vertebral aponeurosis. 

infection, niul although this infection can usually be restricted to the upper layers of 
the wound, and .sometimes to a single stitch, yet it has been known to penetrate deeper, 
giving rise to meningitis. 

Some of the skin sutures arc removed on the second or third day, and 
the remainder as union takes place. 

Spina Bifida Oocnlta.—In spina bifida occulta the field of operation is 
prepared as dcscrihed above. An incision, somewhat S-shaped to allow good 
exposure, is made over the site of the defect, as determined by the X-rays or 
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palpation. If n lipoina ovcrlios tin- dcfoft, »lisswtioii slmuld l)C carefully 
made, as a small protrusion often exists under the frtt (Hhind Sutton). More 
often the dura is found to he ahseiit or eaitiuj; in the eleft. After tlio cleft 
has been well exposed, any liiioiuatous or oilier tumor tissue lyiufi in the 
cleft or in the canal should he reimned. Ihiiuls ol eomiective tissue «>xteiidiuf' 
through the cleft, or a plate of lihroiis tif.Mie Iviiie over the eleft. should he 



... . ,1 , 1 , 1 . v'lirlniiH roots should he divided anil 

removed. Any adhesions around np^nUn nrise solclv 

the nerve roots freed. As the s.Mnptoum in spina h.tida ocxailta ar so solely 

♦ 4* rt ‘-liould Ik* taken to fltlcinpt to do too 

from compression or traction, can , 

much but merely to free the adhcMons around the .-ord rcK.ts the dura 
to top-tWr ovor ll» r„ot. if if !«■ . one w.tlirn.t tcn.,on. 

Otherwi«s leave the dnn. open and .-h™ the wonnd aa d..a.-r.tod »l..vo. 
after-lreatment ia the same as h.r the other form, of s|oun h.fida. 



Treatment of Complications.—Contractures existing in the lower extremi¬ 
ties will require tenotomies; club-foot may require corrective operations or 
the application of braces; and Hail joints may render necessary one of the 



Fio. 9.—SirruRK ok Skin Fl^ps. (1) Buried suture of catgut; (2) skin edge sutures of silk. 

various fixation operations. These conditions may be remedied at a later 
time, and corrective measures should not be attempted at the time of the 
operation on the protrusion. 

Afy own series of eases, operated upon in conjunction with Dr. William 
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Sharpe, in which the method of procoilui o dosorihod above was carried out, now 
munbera nine. Upon no case have we refused to operate. Naturally, in n con¬ 
dition of absolute paralysis of the lower extremities with complete loss of 
sphincteric control and emaciation, it would not be considered j\istifiablo to 
operate. Of these 9 cases, 1 were siuij)le meniuiioec'les iu the lumbar rej^ion, 



Fio. 10— INCIHION f'-H ."riSA Hikiiia Oert ma. 


2 of whid. were a*»oi»lod will, n.ll.l l..v.ln«Tpl.al,.s. I'oor wero myelomcnin- 
socelea, all aituatwl in tl.o l..,„l.ar n'slnn, .1 ..f M wr,. „.»mpan.o,l .v mM 

hydrocephalua. One naa a .pina I la .a-nlta an.I, larae lamv d..f™t n, tl» 

saenim, with partial paraplcsia and ineontinenec of nnne and fca’a. 

was no enlarcement of the head. , r « *1 

Of these !) cases we had 2 deaths from shock S hours after ..peration. Both 
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were large meningomyeloceles in the lumbar region, with large bony defect, 
which required extensive rgpair, with consequent loss of cerebrospinal fluid 
causing the temperature to rise to 100° F. within 3 hours after operation. 

In 3 of the eases mild hydroeephalus developed within 3 months after opera¬ 
tion. However, in none of these did the enlargement of the head exceed 11/. 
inches in eireiimferonee. In 2 of these eases the lateral ventricles were tapped 



Fio. 11.— Exposohb of DKFE(;r in Spina Bifida Occulta. (1) Roots of piiuiI.a; (2) iturs; (3) adhesions 
to roots of caudu; (4) lipoiimtous tissue; (S) rudimentary lamiuie; (6) outline of sacrum. 


twice through the outer margin of the anterior fontanel within a month. No 
further increase in the size of the head has since occurred. 

In 2 of the cases of spina bifida associated with mild hydrocephalus, the 
repair of the spinal defect was not followed by any further enlargement of the 
head. 

The remaining 5 cases are all improving, especially as regards the nerve 
involvement of the lower extremity. In one of these the paralysis of the legs 
was almost coniplete, but now the child is moving its legs freely, though still 
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iinable to Walk < muiitlia aito' tiu' ojH'ralion. In tlii* oas»*a in wliicli tlu*ro was 
sensory involveiueiit, it iias boon intoro.stini; to noto tlio ijniok rotnrn of soiisu- 
tion. 


SUMMARY 

Spina bifida is nnooininon. bnl b\ no moans lavt', ooiMivvinji as it doos onoo 
in 800 births. If loft nntroatod, ])faotioalk all of iboso oliildivn would .lio, 00 
poment. in the* first yoai* aloiu^. I li(‘ (»nl\ rational lioatniont is a snr^ioal oporii' 
tion. dhe praotu'C of oporatin^' only n|ion <'arotnti\ sidoolod oasos slionhl Im' 
abandoned. The fro(|uont rojiorts of ^ood, and at limos brilliant rosnlts that 
have followed operation upon ap|iarontl\ liojiolo^s oaso>. renders the snrfioon's 
duty clear in this ronard. din* only ooiitra-indieation to operation that should 
be considered is tin* jiresmiee o1 a ihdeel so larai* that it eoiibi not possibly be 
covert, which is a condition rar<d^ eiieonntered. I lu' operation in ilsidf is 
not danf>orona to life, and (‘ven tlion”li in many eases there is no improvennnit 
in the paralytic synijitonis, the excision ol the sac renders the life (d the <*hild 
more tolerable and removes a imMiace to its existence. ()\er .Mi per cent, of 
those children will roeover after operation, a jiereeiita^ie which (dearly shows the 
necessity of anrs>ieal intervention. 

Rigid asepsis, careful te(dinie and the best of after-treatment, both of a sur¬ 
gical and medical natnri', are necessary, if tin* best results an* to lie obtained. 
With a better knowleilge of this condition and a constantly improving surgical 
technic, better results can be ('xpcctcd in the future than have been obtainalile 
in the past. 
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OPERATION'S PPON THE AHDOMINAL \VAEI< 
AuTiirii Skvmoi'u Vosiu imiii 


SURGICAL CONDITIONS OF THE ABDOMINAL WALL 

Contusions of the Abdominal Wall.—TI m' cDiiiiisidiis ciiiiscd l>v l(>ss('v de¬ 
grees of blunt violence are accom])anied bv exlnivasatinns of blood in tlie skin, 
in the subcutancons cellular tissue, or in the ninscle slieatlis. Tlie extravasa¬ 
tions of blood spread along the lines of least resistance and. eonlrolled by grav¬ 
ity, seek the inferior and jxisterior ])ortions of the abdominal wall. 'I’lie bbrnd, 
unless it undergoes suppiiration- when, of eonrse, evaenation is called for— 
requires no treatment. Kxtravasations occurring in the properitoneal layer of 
the abdominal wall arc a])t to Ih* very extensive and giv(! rise to consid(>rabla 
difficulty in differentiating them from intra-ahdomimil conditions. 

Rupture of Abdominal Muscles. Ilnplnrc of abdominal mns<deH re,suits 
from contusions of the abdominal wall caused by greater degrees of violence, 
and is apt to be associated with more serious intra-abdominal conditions, such 
as rupture of intestine or some abdominal organ. In this cas<! tim treatment 
would conoern itself with the intra-abdominal condition and the rupture of the 
wall would bo taken care of in the course of treatnu'iit of the more serious 
lesion, llupture of abdominal mnsch's may, and often does, lu’cnr from mus¬ 
cular violence—as in lifting heavy loa.ls—during part\irition, coitus, and as 
a result of the convulsive contractions in tetanus. Rupture may occur from 
very moderate degrees of muscular ellort in alcoholics, in typhoid, and in cases 
where the muscular fillers have lost their tone and b(x-omc wasted as the result 
of systemic disease. 

Suppuration of the subcutaneous injury seldom occurs except in typhoid 
cases. 

Healing usually takes place by the formation of a cicatrix at the site of rup¬ 
ture. Recovery in the cases that .suppurate takes pla<-e after the evacuation of 
the pus by granulation of the wound. 

The more serious and extensive ruptures may result in hernia and require 
operative interference for their repair. The lesser degrees <if injury are hard 

7.^0 
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to diaf*iio 80 , ovviiift to tin; swclliii;; tliat accompanies the lesion. Immediate 
repair fiives tlie best results, where the diagnosis is plain, as the torn muscle 
lias 110^101(1 time to undergo shortening. The procedure is the same gs for the 
general suture of jiiuscle. 

In rupture of the recti care should he tahen to repair the sheath as well as 
the ninscle when this, too, is torn. 

Wounds of the Abdominal Wall^NON-PENETRATINO wounds.—N on-pene¬ 
trating wounds (not entoring the peritoneal cavity) are treated as are similar 
wounds in other parts of the body. 

PENETUATINO WOUNDS. —penetrating wounds result from stabs, pistol or 
gunsliot injnric«, or falls upon some sharp object, such as a picket, iron bar, or 
pitchfork. Jlixtensive lacerated wounds of the abdominal wall involving the 
I)eritoncal cavity rctpiirc immediate repair. Their treatment is conducted 
aloinr lines of general surgical principles, and there is little chance that one will 
err in the proper conduct of, the ease. 

On tlu! other hund, one too often sees a young surgeon regard a stab wound as 
unimportant, or what is equally had, probe such a tract. Little information can be 
gnine<l by this that cannot be gaine<l by a safer and more seientific treatment of the 
wound. 

In short, all penetrating wounds of the abdominal wall should be explored under 
the most careful aseptic precautions, whether we l-no?j’ the wound has extended 
through the peritoneum, or only suspect that it has. If we wait for symptoms to tell 
us of this <-ata8trophe we hav<! let the time slip by in which we could have remedied 
the condition, or have minimized its effects. 

Gunshot and stab wounds of the abdomen are best handled through a median 
incision, as tho work within the abdomen may he far from the point of entrance. 
That we may enter the peritoneal cavity in some easesmud find nothing cannot 
bo weighed against tho surety of having left nothing undone in these cases. It 
is a small price to pay for safety. 

Foreign Bodies in the Abdominal Wall.—Needles may lie in the abdominal 
wall, having reached there from without; or, having been swallowed, they may 
have penetrated tho stomach or intestine and reached the wall according to their 
peculiar habit. Other foreign bodies are not so insidious in their approach, 
and their presenco can usually be inferred from the history or the presence of 
an external wound. Needles seldom give rise to abscess or fistula. The inflam¬ 
mation accompanying the presence of other foreign bodies in the muscle planes 
or snlioutaneous tissues quickly subsides on their removal. 

Inflammation of the Abdominal Wall— MILD CELLULITIS OR LYMPHANGI¬ 
TIS. —('cllulitis or lymi)hangitis of the abdominal wall arises from small wounds 
or from the presence of foreign bodies, tho infection having entered through the 
first, or having l)ecn canned in by tho second, thus sotting up inflammation. 
Where this occurs in tho skin or in tho sulxiutaneous tissue, little treatment is 
required other than rest in bed and the application of evaporating lotions, in 
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the cases of lymphangitis; ami the letting out of j.ns hy moans of miKablo in¬ 
cisions in the cases of cellulitis. 

DBKP-SEATED INFLAMMATION' Olt .\RSCESS OF THE AHDOMINAL WALL. 
i)eep-seated inilaniniation or ahsooss of the nluloniinal wall lias lit'cn dcscrilK'd 
as a condition petniliar to itself, occurring in (lie rocti or olili.pii. in the pre¬ 
vesical space, or in other jiortions of tlic jiropcritoncal layer. 'I'liis niotliod of 
classifying decp-s<*atc(l abdominal intlaniiiiation is ajil to caiist- coiifnsion bv 
giving the impression that the inilaniniation dc|icii(ls upon tbi‘ aiiatoinical 
structure, and not ujion the (*tiology. I lie striictun- ol tlu' abiloniinal wall, its 
division into layers, and its subilivi.sion into coiiipartiiicnts us in tlu- slic^atlis 
of the recti dctoriuiue for a time tlic limits ol ilic inllamimilion and its boun¬ 
daries, but in no sense change the cliarai-ter ol tlu- disi-a-s'. d'lu- inllaminatiou 
may be primary or secondary; the infecting agent max rcai-li the particular 
region from without, through the blood stream, by means of the lymphatics, or 
by direct extension and continuity. The character and behavior of the in¬ 
flammation depend on the nature of the infecting agent. 'I'lic <-ontributiug 
causes—such as ti blow or slight strain giving rise to a small bemorrhage, or 
the slight muscular ett'ort of a typhoid jiaticnt resulting in a inii.scle rupture - 
may precede the development of the intlamnialion or abscess by so long an in 
terval as to have been unnoticed or forgotten. Often, on o|ieiiini; an abscess in 
the abdominal wall or in the properitoneal layer, it is iin|iossibh‘ to deterinino 
the channels through which the infecting age-nt arrixed. With our pres<>nt 
knowledge of inflammation, it si'cms unn'a.sonabic to call such a lesion idio¬ 
pathic. On the extremities one ofti-ii sees lyni|iliangitis and lymphadenitis re¬ 
sulting from some small cut or abrasion, long healed, on lingers or toes. If one 
looked upon all such intlanimations as iiliojiathic failinji to search for the site 
of infection or disregarding some such small cut or abrasion bi'cause it Inul 
healed weeks in advance—tlu-re would be many called idiopathic, which to-day 
are known to be otherwise. 

Within the abdomen there is not the opportunity to observe the tell-tale 
course of a lymphangitis, leading from tlie p<nnt of ••ntraiu-e to the site of 
abscess or inflammation. Tnfo<*tion through the blood stn-am is doubly obscure. 

Abscesses of the abdominal wall resulting, by direct extension along muscle 
planes or through wcll-rccogmizcd Iymi>hatic cbannels. from disease of the ap¬ 
pendix, gall-bladder, malignant disea-c of stomach or intestine, or from peri¬ 
renal inflammation, do not hold their cause so bidden. 

Inflammation Absckss in tiik Riieatii of 'i mi; Uectus. —Abscess in 
the sheath of the rectus has for its cause the hematogenous infection of the 
blood clot resulting from some contusion or rupture of the rectus imisido. As 
before stated, this is especially apt to follow typhoid. The pus is confined in 
the strong fascial envelope of the rectus, and for a time is limited to this space. 
If the ab8CPs.s lies below the umbilicus, as is usually the ease, it is prevented 
from extending upward by the tci)dinoii.» in.seriptions of flu* imi.seic, forward by 
the strong anterior aponeurosis, downward by the insertion of the muscle into 
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the pubis, laterally by the union of interior and posterior layers of the rectus 
sheath. The least resistance to the further extension of the abscess is offered 
by the posterior sheath of the rectus below the semilunar fold of Douglas. 
Here the reactionary thickening of the peritoneum usually prevents its ex¬ 
tension into the peritoneal cavity. Near the insertion of the muscle into the 
pubis it can find its way into the sheath of the opposite side. 

Owing often to its slow development and its gradual destruction of the 
muscle fibers, such an abscess may simulate a myositis, which, in fact, is the 
stage j)rcceding the formation of the abscess. 

Treatment should be directed to the early opening and wide drainage of the 
abscess or inflamed area, with the view of terminating the disease and saving 
the aponeurotic layers from destruction. 

iNliT.AMMATION AND AbsCESS IN THE PkOPEKITONEAL LaYEB OF THE Ab- 
noMiNAi. Wai.l. —Inflammatory processes occurring in this layer arise, as a 
rule, from diseases of organs wholly or in ])art extrapcritoneal; from tubercu¬ 
lous or suppurative osteomyelitis of the bones; from inflammations of the blad¬ 
der, prostate, seminal vesicles, and urethra; ami from diseases in the broad 
ligaments. Retroperitoneal (or proporitoneal) inflammation, cellulitis, and, 
lymphangitis represent conditions and stages of conditions arising from in¬ 
fection from organs bordering upon this layer or draining through their lym¬ 
phatic systems into this layer. Abscess and inflammation in this layer may 
thus start from disease of the retropcritoneally placed appendix, from the 
kidney or gall-bladder, and from malignant disease of the colon or stomach. 
Infection reaching the properitoneal layer from intra-abdominal organs does 
so through previously formed adhesions, attaching them to the abdominal wall, 
or through their lymph channels. 

Abscesses in the subphrcnic, perirenal, and prevesical space (space of Rot- 
zius) aro not entities, but inflammations occurring in certain definite r^ons 
of the proporitoneal layer. 

Treatment, owing to the difficulty of diagnosis, is apt to be delayed, but it 
is obvious that the earlic.st opening and drainage of those spaces should bo 
undertaken to terminate the profoiuid sepsis from which these patients suffer. 

Abscess in the Lateral Abdominal AIuscles. —Abscesses occurring in 
the lateral abdominal muscles aro, as a rule, secondary to disease of the bones 
of the thorax or iliac ^rost. The infecting agent is most often the tubercle 
bacillus. 

Inflammation Due to Extravasation of Urine. —Descriptions of ab¬ 
dominal inflammation cannot hope to approach completeness without mention 
being made of the type seen in extravasation of urine, where the rupture in the 
urethra takes place between the anterior layer of the triangular ligament and 
the deeper layer of the superficial fascia (fascia of Colles). The extravasated 
fluid, after infiltrating the areolar tissue of the penis and scrotum, must, of 
necessity, ns long as Colics’ fascia remains intact, find its way upon the abdo¬ 
men. As these patients are recumbent when we see them, the fluid makes its 
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way into the loins as well as water-logftincj tlio whole lower alKloiiieii. Trent- 
rnent consists in giviiij^ exit to the extravasated lluitl through wide incisions, 
as well as cutting otf the source of supply hy uumiis of an external urethrot¬ 
omy. 

Hernia and congenital defects of the abdominal wall, sii. h as exsti-ophy of 
the bladder, arc treated of in another part of this work. 

Gastric and intestinal fistulse ros\iIt Irom ulcer or lualiguaut disease «>r jiro 
the result of some operative procaalure. ’llieir treatiueut is cousideriHl in an¬ 
other chapter under their a]ii>ropriate headings. 

Tuberculous and syphilitic myositis of the ahdoiuiuai wall dilfers in no 
way from the same disease in other })arts of the liody. 

Actinomycosis of the Abdominal Wall.--.Vctiuoiu\cos!s of the ahdoininal 
wall may be primary, but is usually secondars to this disease in tlu* intestinal 
canal. As the fungus is probably taken into the body with food, the site «>f 
infection in the majority of eases is in the mouth aiul neighboring passagi^s. 
James Israel first established the identity of the dist'ase in man and aiiiiuuls. 
Israel, and later Uo<lenpyl, fl(!scrihed the* di.sease (H'loirriiig' in tin- iH'spiratory 
system. In its involveuK-nt of the alimentary canal tlu' stnmach and small in¬ 
testine seem to bo less .suscei)tihle than the large intestine to the invasion of lla? 
disease. Extension to tlie alxlominal wall tak<‘s j>lace by ulceration through 
the intestine, the formation of a granulomatous tumor, further uha-ration of 
the mass accompanied by great [uoliferation of cells in the c(um<‘ctivo tissue 
planes, finally involvement of tlu' skin with the formation, often, of a listuhuis 
tract communicating with tlui bowel. Inlectiou ol the tract occurs from the 
bowel, giving ri.se to abso(*sses in the course ol tin* tract and in the various levels 
to which the disease has extended in the' connective-tissue jdanes. 

This is the usual nuxle of exttmsion, hut whc're tiuu’e are marked ulceration 
and abscess formation it is plain that metastases may occur through the, bbsal 
stream to all parts of the body. In its progress through the tissu<‘ plaiuts the 
disease seems to spare the mu.scles, extending along int«'rumscuhir spaces, and 
into the subcutaneous tissue. Such wa- tlui <-asc- in a patient on whom I and 
my house surgeon operated a numher ol time’s. 1 he ilisc-a.sc; originattsl from 
some focus in the pelvis, just wlien^ could not he <let(‘rminei|. It formed what 
felt like a solid tumor in the eonn<•cti^<• tissue about the bladder, but did not 
invade this organ. It extended through to the subcutaneous tissiie of the lower 
abdomen, the perineum, and the ujipcr portions of the thighs, in the several 
operations instituted for the relief of this condition tin; muscles were involv«l 
only at the sites of perforation of the layers, and on witle dissevtion of tho 
subcutaneous tissue and iiitcrmuscuh.r spaces the muscles themselves were 
found to be free from the disease. 

Treatment consists in excision of the fistulous tracts, where possible, and 
wide removal of all granulating areas. Unfortunately, owing to its nature, the 
source of tho disease cannot often be reached, and our measures for its relief 
are then only palliative. 
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opejjations upon the abdominal wall 

Echinococcus Cysts. —EchinococciiB cysts are not often found iA the ah 
dominal wall. The echinococci (the larvaj of the ta;nia echinococcus of the 
dog) finding tlieir way into the intestinal canal through contamination of food 
and there ]o.sing their shell or outer covering, tlic six-hooked embryos pass 
through the wall of the bowel, enter the portal circulation—less often the 
systemic—and undergo developmoTit into primary cysts and later secondary or 
daught(!r cysts. 'I'liis process repeats itself, and from the parent and daughter 
cysts outgrowths arise from the lining membrane into bodies known as scoliccs, 
which are in fact the heads of new worms. Each scolcx, wlicJi transferred to 
the intestine of a dog, can develop into an adult worm and repeat the cycle of 
its life history. 

As the ]arge.st jn-oportion of embryos arc carried by the portal circulation 
to the liver, that is the most frequent site of the cysts in the body. No region 
of the body, through the medium of the systemic circulation, can be said to be 
free from their invasion. 

CHANGES IN THE CYSTS.- —Inflammatory reaction in the tissues surround¬ 
ing the cyst may wall it off and render it harmless, though the echinococcus 
may remain alive for years. Death of the parasite means the conversion of the 
cyst into a putty-like mass, often partially calcified. Rupture of the cyst, if 
not external, means further transference of the disease. Suppuration of the 
cyst is the most serious complication. 

TREATMENT. —Treatment is purely surgical. Excision should he practiced 
whenever feasible. Suppurating cysts should be treated as abscesses. See 
Surgical Operations on the Liver. 

Tumors of the Abdominal Wall.—Tumors of the abdominal wall arc as 
various as the tissues from which they spring. Sebaceous cysts, papillomata, 
and cutaneous moles, owing to the possibility of malignant transfonnations, 
had best bo treated by excision. Lipomata, di.scrcte and diffuse, may occur in 
any of the fatty layers. 'I'liose near the median line above the umbilicus are 
discussed in another chapter under the title of Epigastric Hernia. The larger 
lipomata may require excision. 

FIBROMA. — Eibromata of the hard and soft variety occur in the abdominal 
wall., They show no jicculiaritics Jiot possessed by fibromata in other pai’ts of 
the body. The harder varieties spring from the aponeuroses and the tendinous 
inscriptions; the softer forms begin in the subcutaneous tissues and in the 
fibrous sheaths of vessels and nerves. The greater frequency of these tumors in 
women, particularly dtiring the child-bearing period, points rather to a trau¬ 
matic origin than to any constitutional peculiarity. The term desmoid is 
descriptive of the arrangement of their constittient elements. .\s this differs 
in no way from tlio microscopical appearance of fibromata in other parts of tho 
body, the reservation of this term to ab<lominal fibromata seems unwarranted. 

Treatment consists in early removal, before the growths have attained largo 
proportions and caused absorption throjigh pressure of the surrounding struc¬ 
tures. Removal of large fibromata often entails the sacrifice of tissues adherent 
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to tb«ra:necessary to the ii.tcjnity of the alHlonmial wall, lloiar earlv rerooval 
of these tumors before this sta,>;e has hoen roadie.! is iiidioatp,!. 

CAECINOMA.— CaiKW of tlio aiuloiiiiiiai wall is iisiiallv an extension from 
some intra-abdominal organ, often assoeiated with listula, if the oigan is 
hallow. '' 

Treatment can only ho jialliative. 

SARCOMA. Sarcomata, as a result «d' malignant transfonnalions of jirc- 
vionsly benign tumors, arc treated as thoM' occurring elsewhcri' in the body. 
Prognosis is bad. 

MELANOSATtCOMA.- Mtdanosarconia occnniiig in the skin is a part, of a 
general sarcomatosis, and there is no treatment Dial i->.d' anv avail. 

Affections in the Region of the Umbilicus. The \aricl\ of con.lilions call¬ 
ing for surgical interference arising fn.in faulty closure .d' the vitcllo-inle.stimil 
duct and malfoimations ol the urachus, dm* t.i the persistence of that, fetal 
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remnant, are too numerous for a detailed d(‘scri]ttion of the surgical jiroccduro 
required in each instance. 

The accompanying diagrams will indicate the conditions rcpiiring inter¬ 
ference, and the description of the inocednrc in each individual case, will not 

The persistence of the rllelhi-iiilrsliiinl (/mt. either iii tli.' form of a listula, 
diverticulum, or cyst, is best treated h\ o|>euiug the ahilomen and dealing with 
it as one deals with the various kinds of fecal fistuhe. 

The urachal malformations dcix'iidcut upon the, one time-cmiununication of 
the allantois with the urinary bladder, in their graver and more troublesome 
forms, are best treated by open oiieration. 

The diseases of the umhiliens onurrhuj at tnrth, such as simple inflamma¬ 
tion, arteritis, phlebitis, and the various complications attendant on the healing 
of the cord, are best treated by the expix-tant method, as surgical interference 
—other than the use of proper dr<’S'iugs -is not indicated. 

The tumors in this region, intlann.iatorv, epithelial, and those arising from 
the connective tissue, are treated as elsewhere in tlic body. 
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INCISIONS IN THE ABDOMINAL WALL 


INCISIONS FOB AFFENDIOItlS 

T1i(5 piiictico of Miirj’oons luis _i>ieiitlv cliimf’Xifl in the past 15 years as to the 
incisioii l»est suited to this disease. Tlio cdiaiifte has come about gradually, 
largely owing to a better iiiulerstandiiig of iiitra-ahdominal conditions and the 
neee.ssity, or lack of necessity, for drainage. It was formerly the rule to drain 
all aent(! conditions of the appendix. The ohiitpie iiadsion over the appendix 
was the one oftenest used, and wide ]>aeking of the wound was employed. 
Suppuration invariably resultcsl, owing to the iTitrodnetion of gauze into the 
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Fk;. ‘J.—MclJimNEY’s 1 nci8H)N. Fiust Step. 


wound. 'I'ho sinuses persisted for I! or 1 weeks and often longer. Healing 
took place by granulation, and as a resnlt of division of motor nerves a hernia 
was a common resnlt. 

In the early ’!)0’a Mclhirney descrihed the innsclc-splitting operation, whieh 
is knovvm ns the ‘‘McHurnoy Hethod.’’ It is of interest to note that Hcnurncy 
used this only in intonnil cases and laid stress on the point that it should not be 
employed in acute cases. At present it is ns(>d by most surgeons in acute oases, 
and some other incision is used Avherc any exploration is contemplated or the 
diagnosis is at all doubtful. 

The MoBumey Method.—The incision was devised to avoid division of 
muscle and aponeurosis and of motor nerves, the tendinous fibers and muscular 
bundles being separated like the parting of the twigs in a broom, and the motor 
nerves being avoided by careful se]>aration of the fibers of the internal oblique 
and transversalis. The advantages of the method are obvious. 
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TECHNIC.—Beginuing at a pcint 1 in. uImw tlio lino drawn from the an¬ 
terior superior spinous process ot the ilinni to tlio unihilions, make an inoisiou 
through the skin and sulxaitanoons tissues oldiijnelv downward, ero.ssing this 
line 1^3 inches internal to the s])inons ]>roe(‘ss. <‘orresponding as aivnratelv 
as possible with the direction of 
the fibers of the cxteinial obliipie 
muscle and apoiicnrosis. Sep¬ 
arate the fibers ot the external 
oblique inusclo and aponeurosis 
in a line with, and to the same 
extent as, the skin incision. Ke 
tract the external oblitjne nins- 
cle and the internal oblitjne will 
be seen, with its fibers running 
nearly at right angles to tlu' su¬ 
perficial muscle. With blunt- 

pointed scissors or the handle of 1 n, i,nk> s 1 m isi..n. si . oni. stki-. 

a scalpel, separate the libers of 

the internal obli(pie and transversalis muscles in llie direct ion of their libers, 
for here the fibers of the 1 ransversalis will Im' loninl paralb'ling those of the 
internal oblique. The last dorsal and tin* iliob\po-iastrie nerves will lie on 
cither side of this separation and i-ommonlv will not aiipi*ar in tin* wound. 

Ulniit reliaetion will dis(dose an 




Fio. 4 .—McBurney’s Incision, Thiiih So c 


area of transversalis fasida, which 
can be increased bv further sep¬ 
arating the miisides by traction 
with l,b<‘ lingers. This, together 
with the jiei'itoneum, is picked up 
with toothed forceps and carefully 
divided with scissors. 

M'bis incision will be found 
particularly useful in acute casoH 
where the diagnosis is certain and 
whore we must get in iptickly and 
out quickly with the minimum 
amount of damage, and whore the 
work within the abdomen is done 


by tho sense of touch. Temporary drainage through this incision will not 
work harm. J’rolonged drainage is ajit to hold the muscles in their retracted 
positions and thus produce a weak area favorable to the dc\elopnient of a hernia. 


CONTBA-INUICATIOXS—liiasiinicli as the McHiirney incision docs not lend 
itself to exploration of tin' abdoiia n. it is to be avoiiled in fat men and women, and 
in other oases where, for an.v reason, it is tliongbt that the work will liave to Ik! con¬ 
ducted deep within the cavity or an exlendi'd exploration may he iioei-ssury. 
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EXTENSION OF THE JNCISJON (WEIK).-^If, however, it is found that an 
error has been iimdc in st-lcetiiiK the McBurney incision in a given case, this incision 
nei'd not be abandoned. Weir has shown us a way out of the difficulty by extending 
, the line of separation in tin: internal'oblique and transvcrsalis muscles into the rwtus 
sheath, ilividing first the anterior la.yer of the rectus sheath, retracting that muscle, and 
then divi<ling the posterior hi.ver after preliminary ligation of the deep epigastric 
vessels. 'I'his ( xtension of the incision will give a greatly wider view of the right lower 
<piadrant. 

Right Rectus Incision.—'I'lii.s iiudsion is used hy many surgeons for ap- 
j»roiieli 1,0 the appeinlix wlicro a view of the region about the appendix is de¬ 
sired. It is valiialdo in fat nion, anil also in women where there is doubt as to 
flit! correetne.ss of the diagnosis. 

TI'XJItNic. —An iiKiision is made tlirongli the skin and snhentaneous tis¬ 
sues, along the outer border of the rectus, heginniiig an ineli aliove the line from 



Fiu. 5 .—Kammeher Incision. 

tho anterior superior sjtinc to the umbilicus and exteiidiiig downward parallel 
to tho curving border of the rectus for ,‘1 or more inches. Split the anterior 
shcntli of till' reetns for the same distance, free and retract the muscle belly 
inward, being earefnl not to tear tho nerves entering it posteriorly. Incise the 
posterior sheath together with the iieritoueum. If care is taken to preserve the 
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nerve supply of the revtus, ini move ili>iiliiliiy lollow^ ihi- inei>ioM tiinn the 
niU8cle*splittiug one of AIel>uviie_\. i he nevvi'-i nvi* t‘:isilv ris'oniii/.t'd, ninl hy 
■working through tlic upjier or lo\v(‘v limits of tlie inei.si<'i), ns the ease re«piires, 
they can thus he preserved from iii jm \. 

Instead of retracting tla* rt'elos. its liliers may lie x'liarated with flu' <‘h>sed 
scissors, the same ciire heiiig exi“reised in |ii’e-er\ in” the lu'ixe sn|>|>lv. 'I he first 
of these methods is known h\ a nnmh(‘r ol nanu''t Kanimeu'r, I hil t li\ >1 alHiulav). 

Horizontal or Davis Incision. 1 his is sim|tlv the Weir extension of flie 
AfcBurncy incision with a hori/onlal skin eiil. 1 he ajiomairosis of tlu* external 
oblique is divided in the same direction as the skin. .\s union of aponeurosis is 
equally good wlu'thcr scjtaraled or divided, it jiossesses the same advantagi's 
as the Weir extension method. I he middle ol ihi' ineision is placed af the otitt'r 
Ixirder of the rectos on a level with the anterior siipi'rior sjiiiu' of the ilium. 

Other Incisions.— .Xnmerous other ineismns are advocated for this comli- 
tion, but they have* no special advaiilaacs and lack nianv of the good j'oints of 
those described. Where an a]i|n'ndix ah-eess has pointed, having b<‘<M>me n<l-' 
hereut to the anterior or lateral ahilomiiial wall, inei-e ovm- tlie abscess. If 
the appendix is not ])rom]>tly fomid. inoloneed search for it is not advisable. 
The old oblique'ineisions are seldom used. Iliuli right. rei'Ins incisions aro 
sometimes called for (in children es](eeiallv ) where the eismni has not reached 
the right iliac fossa. 

INCISIONS FOE EXPOSURE OF GALL BLADDER AND DUCTS 

The straight vertical incision flironiih the middle or outer third of tin* right 
rectus is the one oftenest used in operations on the hi Mary passagi-s. 'I'hiH in¬ 
cision will suffice for the majoritv o) operations on the gall-ltladder and often 
will be ample for work on ... duct. Individual cases, owing to ex¬ 

tensive adhesions, obesity, or anv condition preventing proper (h'velopment of 
the field, will require enlargement of the wound, lliis can he done in a variitty 
of ways, as will be described later. 

Vertical Incision for Gall-bladder and Ducts. Alake a vertical ineision over 
the right rectus along a line corresjponding to the junction of flic outer third 
with the inner two-thirds of the mii'i le ludly, lieginniiig 1 in. below the free 
border of the rib.s. Incise the anterior layer of rectus sheath, and separate the 
muscle fibers with the handle of a v. al).el, sparing the nerves by gentle retrac¬ 
tion when this is possible. Incise the posterior layer of rectus sheafh together 
with the peritoneum. In the very mn-eular this will often lav found to consist 
of a part of the muscle belly of the traiiNversalis. | his incision will be found to 
lie a little to the left of the gall-bladiler. T<h) long an im-ision will divide the 
motor nerves and give rise to fr<mlil'- in keeping the intestines out of the field 
of operation. Tf more room is reiptired. the anti'rior slu-ath of the na-ttis can 
be divided at the nyvper and inner angle of the wound and the mnsele holly 
retracted inward. 
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A. W. Mayo Hobson’s Incision.- Afakc a vertical incision over the middle 
of the right rectus. Separate tlie fibers of the miuscle by blnnt dissection. Di¬ 
vide tho posterior sheath together with the 
peritoneum. When it is necessary to ex- 
plons the coninion, hepatic, or the deeper 
portions of the cystic duct, continue the 
incision upward and inward in the angl^ 
between the ribs. This incision exposes 
tho upper surface of the liver. By traction 
on the liver and gall-bladder the organ is 
drawn downward mid forward from be¬ 
neath the ribs, thus bringing tho gall-blad¬ 
der, cystic and conmioii ducts quite close 
to the surface. It will now be found that, 
instead of the gall-bladder and eystic duct 
making a considc'rable angle with the com¬ 
mon duct, an almost straight passage is 
found from the fundus of the gall-bladder 
to the mitrance of the bile-duet into the 
duodenum, and if adhesions have been 
Fio. 6.—A. W. Mayo Kobhon’s Incision, thoroughly separated, the surgeon has im¬ 
mediately under his eye the whole length 
of the ducts with the head of the panereas and duodenum. (Rohson, d.) 

Eooher’s Oblique Incision.—Make an incision parallel to the free border of 
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tho ribs and about 2 in. distant. This incision divides the muscles of the ab¬ 
dominal wall obliquely and gives wide exposure of the region. Repair of the 











INCISIONS IN TIIK AP.DOMINAL WALK 


7T1 


wound requires very careful siituriiiii, and 
if drainage is employed, is very lialde to 
be followed by hernia. As the intercostal 
nerves run upward and inward in this 
region, they can he avoided, hut tin* ero-s 
division of umsele is apt to work harm nn 
less very careful repair and non-drainae'- 
of the wound are practiced. As drain.mc 
is necessary in the greater munher ot tin-c 
operations, the incision has not achieved 
popularity in this countr\. Posterior 
drainage through the right loin (as jirac 
ticed hy Rutherford .Morison) does away 
with this ohjectiou to the incision. 

Sevan’s Incision.—I !e\ an nsc- the \er- 
tical incision for all operations rciiiiirine 
little room, but where it is neccssarv to oh 
tain more, prolongs the straight incision 
upward and inward (as docs loiliMin). 
and downward and outward, as sIiovmi m 
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incisions fob other abdominal 

CONDITIONS 

Pfannensticl Incision. PfatmeimtierB 

.neiMon for approach to the structures and 

oiean.s in the lower abdomen is made by 
means of a slightlv curved cut (concavity 
upward), carried through the skin and an- 
n.rior sheath of rc-tus. 'Phe incision lies 
in the region ctimmonlv occiiyiied by the 
liohic, hair, and follows the curve of the 
crest of the pubis and the sagging margins 


Wa^rnstici^ of Poupart’s ligament Oil either Hide. I ho 

tion o{ incision for uretvr. proximal Hap of skill, superfiidal tasciii, 

„d reel,,. .hCh l«-i..ir npin.r.i. .1,,. .ir,- ..x;.».l. Tl„: are 

drawn to either side and the p.-ritoneum divided. 
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Tlio ndvantufrca of tliis iiiciHiou arc: the iiniselea arc separated and not 
divided; no nerves are severed ; the resulting scar is strong; and it has cosmetic 
value, inasnuieh as the scar is hidden. 

The approach to the upper and lower abdomen for operations on the liyor, 
stomach, paiicrciis, and spleen, and for structures in the pelvis, is best accom¬ 
plished by incisions through the recti. Unusual couditions call for miusual 
incisions, and tlie description of incisions used in particular instances forms no 
part of a work on the general subject of incisions. 

i’articular incisions or methods for such operations as gastrostomy, colos¬ 
tomy, and the incisions for kidney and ureter arc considered in the chapters 
dealing with the operations on these viscera and organs. 


ABDOMINAL SECTION; LAPAROTOMY; CELIOTOMY 

General Considerations. —The abdominal surgeon has 2 objects to accom¬ 
plish: first, the proper cx|)osure of the field or region demanding surgical in¬ 
terference, that the work may be done thoroughly and expeditiously; second, 
the preservation of the abdominal wall from 8id)sequcnt hernia. That these 
must be accomplished with the minimum degree of injury to the parictes is 
axiomatic. The proper exposure of the field of operation, the speed in doing 
this, the careful accomplishment of the essential part of the operation, the 
proper closure of the abdominal wound, all make toward a successful result. 
The too small wound, the poorly developed field, the stumbling technic, the finical 
attention to the non-essential, mark the poor surgeon and add immeasurably to the 
length and dangers of the operation. 

The advance of aseptic surgery, while rendering safer all abdominal oper¬ 
ations, has at tlio same time led many untrained and ‘‘occasional operators” to 
attempt an incursion into the field of surgery for which, by education and 
previous training, they arc in no way fitted. The most careful examination may 
only allow the surgeon to make a tentative diagnosis, and he must be equipped 
to undertake and carry through some of the most difficult and technically com¬ 
plex operations in abdominal surgery. lie must be thoroughly grounded in the 
anatomy of the abdomen, not only as seen in the dissecting room, but also as 
seen in the field of an operation. Ilis sense of touch must be well developed 
that ho may recognize things not seen and know' the feel of things jiathological 
as well as anatomical. 

The yoiiiiK surgeon, bctniycHl by the clearness and the apparent ease of the steps 
of an operation as shown h.v tho too perfect plates of some operative surgery, may find 
himself in tho midst of tho greatest effort of his life; and fortunate is he if he has 
been well grounded in one of tho fundamentals of a good surgeon, a thorough knowl- 
o«lge of anatomy. 

Balauce, a rnr(> (piality. is an added asset. Tho surgeon po.ssessc<l of this attribute 
will bo better able to settle the many problei|^s requiring quick decision that confront 
the abdominal operator. 
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The abdomen ia opened for injuries and diseases of its eontained organa 
and viscera, for anomalies of developninit, for displaeeineuts due to injury or 
disease, and foi conditions formeriy tliougln to lieloua; e\cl>isivelv to the domain 
of medicine. So greatly has the field of ahdoiiiiual surgery eidargi'd. not only 
because of the wider scope of the surgeon’s own endeavors, hut because of the 
inclusion of this latter class, that many jiatients not uiorfallv ill resort to 
aiirgiccil treatment. I hese, not dri\(*n by pain or fe.ii’ of a gravi' liisiaisi', seek 
help for relief of conditions whieh, if surgerv is fo be of avail, must be cured 
without a constant r(*uiin<ler of the me.ms lanploved to the end. ’Flu* man or 
woman saved fiom an intestinal obstrui'tion or a spreading peritonitis eouiits as 
little the resulting svairs and painful cicatrice^. I'.ven a ventral hernia would 
be thought a small price to pay for I'seape froni ini)iending ileatli. ’Phis tol¬ 
erance of surgi<*al W'ork does not obtain among tliovn not serioiislv ill. ’Fo them 
the surgeon must bring a skill and a retiiii'ineiit of Ins art that will enable him 
to invade the abdouKui without leaving in hi-, wake a train of siilTeriiig. Mow 
this may be done conii's iind(M' the head of general abdominal technic ami tho 
study of abdominal incisions. 


OENEEAL ABDOMINAi TECHNIO 

Preparation of the Patient.^ In addition to the diagnosis of the local con¬ 
dition and a careful estimate of tlie hcni'lil'. to he derived from the operation, 
a thorough physical e.xaminarion of the entire hodv should he imnh*, the func¬ 
tion of the kidneys etind'nllv (‘-timalid. and all hihoi-atory and ]iallio1ogica1 
findings recorded. A eonipeusated heart lioion slioiild not stand as a contra¬ 
indication, providi'd the indications for operali<iii outweigh the, risk, ns such 
patients bear an anesthetic well. I’nder the same conditions a recognized renal 
lesion should wtirn one that the anesthesia should he of the briefest ami liglitnst 
compatible with the aceomplishnient of ihc object. 

The bowels should be emjilied by a ■alhartie given tlie night before opera¬ 
tion, followed by enemafa in the morning. I’rolouged attention to tho bowels 
is not advisable and is ajit to give i ise to |iosto|terative eomidieations. 

The diet, too, is best not intmicrcil witli, excejit in cases of diabetes, 
obesity, and nutritional disorders, in which, of cour.se, special feeding is of tho 
utmost importance. Solid food is wiihheld during the 12 hours previous to 
operation. Small amounts of fluid mav be given during this time. Long pre¬ 
liminary preparation and spi'cial dieiing are. in the ordinary case, next to use¬ 
less, as it centers tho mind on the ojicration and thus defeats its purpose. An¬ 
ticipatory dread is enough to disturb normal digestion, and anything that pro¬ 
longs and intensifies it is to be avoiihd. This, howewer, docA not mean that 
everything should not be done to gc-t the patient in tin* best possible c.ondition 
provided sufficient time is arail-ible. In emergency casr-s where the preliminary 
preparation is completed within an hour one often sees b-ss postoperative dis¬ 
turbance than in cases that h:<vc- undergoue a longer preparation. The majority 
51B 



774 OPERATIONS UPON THE ABDOMINAL WALL 

of these patients look to the operatioh as a means of relief, and there is little 
functional disturbance other than that caused by the disease. 

The routine administration of morjdiin and atropin shortly before opera¬ 
tion has a markedly beneficial effect in controlling nervousness and materially 
diminishing bronchial secretion. It increases the effect and diminishes the 
amount of the anesthetic required. 

It is of extreme importance that all preparation should bo carried on quietly 
and without hurry, and that the demeanor of those about the patient should be 
interested but not anxious. The conduct of the surgeon and his assistants goes 
a long way toward allaying fears and inspiring confidence in the successful 
outcome of the operation. Too often the nervous or irritable surgeon imparts 
some of his lack of equilibrium to a young and inexperienced nurse or doctor, 
and tho result is not happy. Preparedness on the part of the surgeon and of his 
assistants will obviate much of this, but the hurrying and fault-finding surgeon 
will never be well served. 

PBRPARATTON OF THE FIELD OF OPERATION. —The details of steriliza¬ 
tion of instruments, dressings, gowns, and operating-room furniture, and the 
))reparatiou of suture material arc treated cIscwImm-c in this book. The two 
methods most in vogue in preparing the field will here be contrasted. 

The older method of preparation with vigorous scrubbing of the abdomen, 
the green soap poultice or wet antiseptic dressing left on overnight, followed 
by more scrubbing just before operation, is ha])pily a thing of tho past. The 
operators who still prefer this method have modified it by eliminating the wot 
poultice or antiseptic dressing (left on over night) from the preparation. A 
dry sterile dressing is substituted and left on till the final washing with green 
soap, alcohol and ether, and sterile salt solution. 

In the majority of clinics the dry })reparation with iodin is most in use. 
This method, known as Grossich’s, has many advantages. It is especially 
adapted to emergency cases. Grossich lays special stress on not using any 
watery solutions before tho application of tho tincture of iodin. If this is ob¬ 
served, tho epithelial cells will be dry, and deep penetration of the iodin will 
take place. There is no issue as to tho sterilization by either method. The ad¬ 
vantages of tho iodin preparation over the older method lie in its universal 
applicability for fresh incisions, for open wounds, for infected wounds, for 
speed, and, lastly, for cheapness. 

According to this method, the patient lies on a dry table, not subjected 
to the chilling effects of evaporating lotions, the bodily heat being thus 
more easily maintained. The main objection urged against this method is 
tho fear of a chemical peritonitis, increasing the danger of postoperative 
adhesions. Now that we are aware of such a possibility, it may be avoided 
by protecting tho peritoneum from contact with the iodin by means of pads 
clipped to tho sides of the incision, or by clipping the wouml edges to sterile 
towels. 

OLOTHINQ OP THE PATIENT FOR THE OPERATING ROOM. —This should be 
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carefully considered. Closed lej; drawers of canton flannel, warino<l blankets 
over chest and legs, and the pncnmonia jacket for ol.l ,n>opIo are among the 
necessaiy parts of the outfit. Appliances for wurniim; tlie tablo are very useful 
in long operations, but must be watclied with tlie utmost care f,.r fear of burn¬ 
ing the patient. As a rule they are not mvossarv if due care is exercised in 
other ways for the protection of tlie patient. 'Poo much stress cannot lie laid 
on not allowing tlie patient to lie during a long operatmn in a pool of water. 
This will not occur with the iodin prejiaration, or if one is careful in tho use 
of,irrigating fluids during the operation. 

The Operating Room, this is dismissed fully in another part <>f this work. 
Suffice it to say that, given a good northern light, tin' kevnote should he sim¬ 
plicity. In the matter of furnishings, a suitabli* table pro\ided with head and 
foot elevations and kidney ridge, 2 movable tables, 1 for instruments and I for 
dressings, and 2 stands for hand douches, are all that are essmitial. Sterilizers' 
for instruments, dressings, basins, and pitchers and tin' ellieri/ing rooms should 
all be outside the operating room. 

When operating in tlie patient’s home, the same siinjilicily should murk 
the preparations. The room should have as good a light as can be securi'd, with 
tho curtains removed from the windows and the latter draped with cheese-cloth 
or soaped. Other cleaning is nnnecessarv, jirovideil the operator and his as¬ 
sistants keep constantly in mind the asepsis of the surgical liehl. In other 
words, one may operate with perfect safely in a barn or shed, provided tho 
aseptic integrity of the surgical tiehl is ])reservcd. This rule holds good when 
the region near the proposed incision cannot be rendered sterile. I have oper¬ 
ated on an acute appendix in a jiatimit sulfering from erysipelas, where tho 
line of redness on that siile came to Ponjiart’s ligament, and secnrc<t jirimary 
union in tho operative Avoiind. 

In field hospitals in war time the greatest jiroblem is dust, for where great 
bodies of men have fought the atmosjihere is ajit to be, hulen with it. If tho 
emergency is not too great, it is better to delay operating until freedom from 
dust can be secured. 

Assistants.—One assistant besides the anesthetist is suflieient in tho ma¬ 
jority of abdominal operations. There shoiihl Iki one “sterile” nurse for in¬ 
struments and dressings, and one “non-stcrile” nurse for work aliout tho 
operating room not bringing her in contact with the field of operation. A 
well-trained orderly for the heavy work, siieh as lifting jmtienta on and off tho 
operating table and cleaning up between ojicratioiiB, is of great assistance. A 
second surgical assistant is at times necessary, but it is better to learn to work 
with as few as possible coming in contact with tho wound. 

Position of the Operator.—right-handed operator should bn on the right 
of the patient, a left-handed operattw on the left. In pelvic work it will often 
be convenient to change one’s position from one side to the other so as to bring 
the palmar surface of tho fingers to bear on the organ or structure being han¬ 
dled. Operators of short .stature rccpiirc a h)w, broad foot-stand to raise them 
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to an easy position, especially for work on a patient in the Trendelenburg 
posture. 

Position of the Patient.—For ordinary abdominal operations the dorsal 
position is the best with which to start, and in this position all exploration of 
the abdonion should ho done. 

If tlie operation is a pelvic one, the patient is put in tho Trendelenburg 
posture after the abdomen has been opened and all exploration completed. On 
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terminating tho operation, the patient is lowered to the dorsal posture for the 
closure of the abdomen. 

Similarly, when the work is in tho upper abdomen, gall-bladder, or stom¬ 
ach, the incision sliould be made while the patient is in the dorsal position. He 
should later ho elevated, if necessary, by means of the kidney bridge to ^ve 
tho exposure required; oiul again lowered to allow for closure of the wound 
under conditions of less strain. 
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Renal and ureter operations in "cncral recinirc tlie prone or seiniprono po¬ 
sition, with the kidney bridge or Edcbotds' ensliion to givi‘ the nei'oasary promi¬ 
nence to the loin. 

Closure of the abdomen, in conditions of nnirked distention, is sonietiinos 
facilitated by raising the head of the o])erating table and thus obtaining groator 
relaxation. 

The Incision. —In considering bow licst to approaeli some organ <»r region 
with the least possible ainonnt of damage one will be repaid by a eonl«‘mplativo 
review of the abdomen as to its Ixnimlaries. nnisenlatnre. and tbe distribution 
of the motor nerves to its walls. 'I'lins we may visnali/e tbe abdominal eayity 
as an oval in its coronal and sagittal planes and as renilorm in cross section. 
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sovoral methods in gaining access to an organ or r^on of the abdomen: In-, 
cision througli fascia, muscle splitting, muscle retracting, muscle splitting and 
retracting, and, lastly, muscle division. 

Incisions through fascia, i. c. the median line, while avoiding nerve division, 
are apt, owing to the tendency of connective tissue to stretch, to give us weaker 
scars. Most surgeons go to cither side of the median line and split the recti or 
retract them, thus obtaining a stronger union. 

In inusclc-sjditting operations, as practiced in the McBurncy operation for 
appendicitis or for left-sided colostomy, care should be exercised not to tear or 
divide any motor nerve that may be running near or across the split. The 
same may be said in muscle-retracting operations as, at the outer border of the 
rectus below the level of the umbilicus (the Kammcrer incision), it is possible, 
if care ie taken, to avoid the nerves entering the rectus by means of gentle 
retraction or by working through the upper or lower portions of the incision, 
as the case may rccpiirc. 

Tho disabling effects of muscle division, necessary in many operations, 
may bo minimized by careful suturing of tho retracted ends. Division of a 
muscle through its belly, provided its nerve supply is not disturbed, is not so 
disabling ns one would at first suppose. Tho recti arc interrupted by tendinous 
inscriptions, and tho portions of the muscle between these inscriptions have an 
independent nerve supply; it is thus possible to divide those muscles trans¬ 
versely near a tendinous inscription and, after suturing, get little or no loss of 
function. We know that these inscriptions do not all extend through the entire 
thickness of tho muscle, but that portion of the muscle subtending any one in¬ 
scription is apt to have a double nerve supply, as the parts above and below the 
inscription have an independent supply. 

Postoperative hernia, as well as primary hernia, has as a contributinjg cause 
thfe out-pouting of the peritoneum from tho generally smooth contour of the 
interior of tho abdominal cavity. Tho intestines, under conditions of strain, 
find those reentrant angles or pouches, and if the pouch is not well supported 
at its back a hernia is bound to occur. 

Those reentrant angles or pouches may come to be formed in a number of 
ways. There are those which are normally in tho lower abdomen, formed by 
the peritoneum being thrown into folds by tho urachus, the obliterated hypo¬ 
gastric, and tho deep epigastric arteries; another, where the peritoneum dips be¬ 
neath Poupart’s ligament, tending to enter the femoral sheath. The occurrence 
of hernia through the lateral inguinal fossa leading to the pre-fonned processus 
vaginalis is too common to require mention. The pouch on cither side of tho 
urachus is too well protected by the insertion of tho recti to allow hernial pro¬ 
trusion. Tho mesial inguinal fossa and the femoral fossa arc often the sites of 
hernia. Ilcrnise into the inferior duodenal fossa, intersigmoid fossa, and 
through the diaphragm are all examples of how a pouch of peritoneum, unless 
strongly protected from further protrusion, acts as a causative factor in tho 
production of hernia. 
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This outpouring of the peritoneum weurs, following o])cratioii8 on tho 
abdominal wall, from faulty closure of the peritoneum; from paralysis of a 
muscle, its motor nerve having been exit; from sui'puration in tho wound, with 
destruction of muscle ami fascia which should have acted as a barrier; and 
from too long-continued drainage allowing the fast proliferating endothelium 
to extend itself along the tract of the drain. In muside-rctracting ojKwations, 
where it has been ntiecssary to use a drain, the retracted mustdt's are apt to 
become adherent one to the other in their displaced positions, thus leaving a 
weak area along the line of separation. 

LENGTH OF INCISION. — For exploratory incisions, whether made under 
local or general anesthesia, a length id' 2 or d in. will he found am})lo to give 
information by sight and touch. The exploratory incision should Ihj so ]dacod 
thst, on finding that the operator may jinn'ced, it may he utili/.ed by simple ex¬ 
tension for tho operative procedure. 

Many uncomplicated ojicrations may be jierforined without introducing tho 
hand into the abdomen. For such a small incision is all that is rtyiuired. 

In operations for tho removal of large tumors, or where* the ojierutivo work 
is carried on at a great depth, longer incisions are lu'cessary. Where one is 
hampered by a small incision, or is needlessly prolonging an operation by trying 
to work through too small a wound, it is good judgment to promptly enlarge tho 
wound. Too many surgeons think they have <lone full ju.stiee to their patients 
if they have followed strictly the steps of an operation and done their work 
through a small incision; forgetting, or at least losing .sight of, the fact that 
they have added immeasurahly to the shock of the ojicratioii hy rough handling 
of the intestines necessitated hy tho small iiwision, and increa.sed its dangers 
by prolonged anesthesia. 

For itijuvics, giuisliot and st;d) wounds of flio abdonuui, tlio parunicuian lu- 
cision, either above or below the umhiliens, will he found ofteuer to fulfill tho 
requirements. In these injuries there is little likeliluHid that the work within 
the abdomen will be carried on in tll(^ neighborhood of the superficial trauma,^ 

For reentering the ahdomni about a hernial protrusi.m, near an old cicatrix, 
or where one fears the intestine may he adherent, it is best to circumscribe the 
old scar or, having reached the peritonmnn, to pick it up and try it here and 
there until one is sati-sfied that he has found a spot where it is safe to enter. 
If it is found that further work must he done in another part of tho abdomen, 
the original incision should he abandoned and a second one made. It is poor 
surgery to attempt to do work at a distance from tho scat of trouble; or to 
extend the original wound to reach tho new field by dividing motor nerves, tho 

inevitable result being paralytic hernia. 

Treatment of the Open Wonnd. As soon as the abdomen has been opened, 
hot, moist gauze pads should be clipped to the sides of the incision in order that 
coils of intestine or cvisccrateil organs may be received on a surface that will 
cause the least degree of trauma and prevent loss of heat. If coils of intestine 
have to be kept outside the abdomen for any length of time, they should be 
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received in hot towels, and these renewed from time to time. The operative 
field having been developed and the operation being a clean one; no walling off 
of the field with gauze packing is necessary. The gauze pads, even when moist, 
are liable to traumatize the delicate peritoneal cells, or by getting in one’s way 
to narrow the field and lengthen the operation. 

When soiling of the field is likely or to he feared, broad, moist abdominal 
pads should h(! j)laced about it and not disturbed until tbo operation is finished. 
Lesser pads may be placed in the wound and renewed from time to time. The 
changing of these will not soil or traumatize the regions protected by the larger 
pads. 

All sponging had best be done with moist gauze, well wrung out, mounted 
on “sponge holders.” Adherent omentum can often be pinched off without 
exciting hemorrhage. When this cannot bo done, its division with chain liga¬ 
tures on the proximal side is the safest plan. 

Adhesioiis.—When of recent formation, adhesions are easily broken down by 
gentle pressure with the fingers, causing little bleeding. AVhat bleeding does 
occur is easily controlled by temporary i)acking with hot, moist gauze. Older 
adhesions about old inllammatorv processes in gall-bladder, stomach, tubes and 
ovaries, and those about malignant gi’owths, give much more trouble, and their 
separation must be undertaken with the greatest care. A bowel in contact with 
inflammatory processes is ai)t to have its walls swollen and edematous, and any 
rough handling of tbo adhesions will open its lumen. I’atieucc and great care 
must be exercised in their separation, pushing gently with the fingers where a 
lino of cleavage may develop, dividing between ligatures where stronger bands 
exist, avoiding too close approach to the bowel where its lumen is in danger. 
Large broad areas of adhesions binding coils of intestine together, where there 
is no angulation or undue narrowing of the gut, bad be.st be left alone. All 
bands or free running cords, about which a loop of gut might become strangu¬ 
lated, must bo divided. 

The tendency of the peritoneum to form a<lbesion8 about some infective 
focus or perforation is a life-saving function. Tbo reproductive or proliferative 
power of the peritoneal cells renders possible the many operations on the in¬ 
testines. Eew woubl have successful results in intestinal work depending solely 
on their technic for the outcome, were it not for the fact that the peritoneum 
cements in one’s lino of suture in a few hours. This protective power of the 
peritoneum is utilized in many operations where a region is to be walled off, or 
a tract or channel established from some suppurating focus or doubtful organ 
to the external wound. This is done by drains, temporary packing, and the 
like, to make the comnumication desired between the operative field and the 
skin incision. This protective peritonitis from trauma or infection is the key 
to success in the majority of abdominal operations. The power of the perito¬ 
neum to wall off a threatened area and hold it quarantined until the surgeon 
can relieve the primary condition renders abdominal surgery possible. Other¬ 
wise, the larger proportion of patients would be beyond help before surgical 
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aid could be brought. A knowledge of how tl.o peritoneum Udiaves under 
such conditions should teach us that, if one relieves tlie primary eomlition, he 
need pay no attention to the, surrounding peritonitis, as that will take care of 
itself. 

'^ho power of individuals to torin a<lh(>ions in the peritoneal cavity is not 
uniform, sonietirnes being ilependent on what i.s ealhsi rt'sistanci* or iinmnnitVf 
sometimes, on the otlu*! liand, on pri'disposiinai, lit some how'ever. it is 

simply fortuitous, depending on the slow develo|imenl of the trouble, as an 
inflammatory focus or the gradual perioration ot a hollow vistms. Wliere the 
infection is fulminating or where tin* hollow organ is lull ol inti'ctiiins material 
when perforation oemirs, large <|nantities ol matmaal an* jionred out at onee; 
the peritoneum is then overwhelmed and th(“r«‘ is no time for adhesions to form, 
the result being a general peritonitis. Inllammatmw or jiroti'etivi- adhesions 
have likewise great power of reahsorjition alti'r the cause that hrmight them into 
existence has disappeared or been removed. 

There yet remains a class of inllammatory ami ]>osto])erative adhesions that 
requires careful consideration, heeansi* of their power to disturb function and 
cause pain. When disturbance of function results from adhesions caused by 
some previous inflammatory process, relief can usual In be brongbt about by 
removal of tbc diseased eomlition and freeing that iiortion of tbe mass of ad¬ 
hesions giving ri.se to tbe disturbance of function. The saiiu' ajiplies to ad¬ 
hesions resulting from some o])(>rative jiroceclnre, but one should iwer bear in 
mind how, by p<‘rfe<‘ting his ojierative techni<‘. he mav |)n>vent their forma¬ 
tion in the first instance. 

The means of prevention may be snmmari/ed as bdlows: proper and ample 
incision; one complete and final (‘.xjiloration : de\elopment of one’s (iehl; gentle 
retraction; gentle handling (d' the inte.stines; use of moist gan/,<‘; avoidaiu’c of 
chilling or drving of intestinal coils: use of non-irritating irrigation; tho 
speediest possible performance of tin- operation ; avoidam'c ol sepsis; avoiiianco 
of drains, where possible; tbeir earlN removal, when used; jiroper rest of the 
wound; frequent change of position that does not disturb tbe wound during tho 
first few davs subseijuent to ojieration; stimulation of intestinal tnovcmciit by 
enemata and colonic irrigations. 

Hemorrhage.—Hemorrhag*' is best controlled by tying all bleeding points 
as they appear, (’lamps left on scveri <l vessels soon aeeninulat<! and hamper 
the work in the.wound. Only the bleeding point should be 8ciy.ed and os little 
adventitious material a.s possible inelmhsl in tbc ligature. 

Aseptic thrombi do not break <lown nor ftirnisb emboli to bo carried to 
other parts of the body. Large inas.se- of tissue shut off from their blwid supply 
by ligatures have to be taken care of by the peritoneum; and if they have been 
subjected to much handling and eoiiMspient trauma, tbeir jmrtial disintegration 
may interfere with aseptic thrombus fonnation in the neighlMiring vessel. 

When it is knowm or previously r(H-ogniz<*d what vessels arc to be severed, 
they should be divided between clamps and then ligated. Subperitoncal hcinor- 
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rhage in bowel or mcseutcry should bo promptly controlled by ligature parsed 
on a fine needle. (I prefer to use an aneurysm needle with fine catgut.— 
Editor. ) 

If the habit of securing only the vessel is practiced, ligature material other 
than catgut will seldom be required. This will aid in obtaining prompt and 
permanent healing of tlie wound, as it eliminates the possibility of troublesome 
sinus formation from .silk ligatures placed on infected pedicles. The perito¬ 
neum will perform the most wonderful feats of absorption, but silk ligatures it 
cannot digest. Ail it can do is to encapsulate foreign non-absorbable material, 
and then only when the foreign substance is absolutely sterile as well as the 
tissues in which it lies. 

ircmorrhago from a largo area in the form of persistent oozing, such as 
occurs following the enucleation of a tumor or inflammatory mass from its bed, 
must be controlled by a pack; this is due to the mouths of the minute vessels 
being held open by the surrounding inflammatory thickening and rigidity of 
the tissues. The tampon dcscirihed by Mikulicz is the best for this purpose. 
Every effort should he made to control the oozing by temporary packing of. the 
space with hot moist gauze, the ^likulicz gauze tampon being used 6nly as a 
last resort. Its use necessitates wide drainage of the wound, which should bo 
avoided whenever possible. 

The thermocautery has a liniitqd field of usefulness in controlling hemor¬ 
rhage within the abdomen; only where the spread of malignant disease is 
feared may it bo used, when, by sealing the mouths of lymphatics and venous 
channels, it prevents transplanting of dislodged malignant cells on adjacent 
raw surfaces. 

Drainage.—This opens a wide field for discussion, and as the battle of , 
opinions has been very thoroughly fought out, it will be suificient here to give 
only a brief consideration of the subject. 

One must have a very clear idea of what ho is going to accomplish by drain¬ 
age, and an equally clear understanding of the conditions calling for it. 

An abscess must be drainecl whether it lies within or outside the abdomen. 

If it is deep within the abdomen, and access to its interior cannot be gained 
except by traversing the i)eritoncal cavity, then this must be done and means 
provided for the safe conduct of the infectious material to the surface of the 
body. This is effected by means of gauze packing leading from the external 
wound, across the peritoneal cavity, to the site of the abscess. By virtue of the 
power of the peritoneum to form adhesions about a foreign substance, a tract 
is soon formed around the packing which, when the gauze is removed, gives 
exit to the contents of the abscess under conditions of safety. 

Hemorrhages or abscesses of the pancreas must be dealt with in the same 
manner. Ovarian cysts, whoso walls cannot be removed owing to surround¬ 
ing inflammation, may be stitched to the margins of the abdominal wound or 
drained in the same manner as cysts of the pancreas. 

In operations on- the bile-passages drainage of the common duct must be 
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practiced when made necessary by reason of infection: tirst, in order to wall off 
this region from the general peritoneal cavity; second, to provide a ineniis of 
escape for bile that may leak from the rnl>l)er tube [>laci'd in the d\ict,. 

Anastomosing operations on the laree intestine iiMpiire drainage, as suture 
of this portion of the alimentary tube cannot be depended »nion and a tract 
must be provided from the site of tlie operation to tlie external wound. Not 
to drain in these operations is to run an nnnei i^^ary risk. 

In operations where large shreds of inllannnatorx tissue have to be left, or 
where the viability of a portion of the bowel wall is in donbi, .Irainage is neces- 

^Whether to drain or not in a given o])eratioM nnisl be left to the judgment 
of the individual operator. To formulate a rule to wbieb on,- may be guide.l 
in all cases is very difficult. It would scan an easier matter to present certain 
concrete examples, stating in each instam-e wl.at eonsideralions .should gu.de 
one in arriving at his conclusion for or against drainage. 

When one opens a pus pocket in operating lor acute a,.peml.ei.is, a d he 

immediate peritoneal field is soiled, in sponging on. the |m,s. be « ^ 

Zn, provided the appendix ean be removed ami its a.e eriislied and in r.e 1 
uZlo would fear more tlm infection of the -nsi e ,ffimes knowing ^at rf 

the cause be rcinovcil the soiling of the pentone.i n < " i " j 

trouble. In such a case a small rubber tissue dram should be m.seitcl down 

the peritoneum, but not through its line oi .siituu. cloudy 

help or relieve the comlitieii. eii'l .lienhl remilt of 

In cam* where the : „ ,lr,.i„ .honhl he 

.welling and the „„ area o.id.ir ,„s|,i,-l..n. 'I'hia 

plaeod down to the gut n no p ^ 

drain shon d he ren, ... .void, the fonna- 

eymptome have ahatcl. By ■ . ^ ^ i„„„ 

1“ tio„“ 'n peutdiofL,;., ti... ,lis,.h.rg.» will fio.1 their way along tl,« 

“r riTxr‘t; tiX:', d ,»rito„o.„,», 

poaing tho ™,/""onrirhere doal!og’’witi, »llntar\u«iic, 

"wift rp^tritonenra. po.»-...d .,f it. r-" “"■* 

recnperationl mich an l iriaien taken™'/ the nature of tho infecting 

S pCT/yTono «„.t he guided hy the gro.. appearance of thing., 
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and not by tlio bacteriology, as this can seldom be known at the time of opera¬ 
tion. 

The general subject of peritonitis and its treatment is dealt with elsewhere 
in this work, and a further discussion of the subject of drainage in this connec¬ 
tion would be superfluous. 

The types and forms of drains will not be discussed, except to say a word of 
warning as to tlie use of rigid drains in the neighborhood of a diseased bowel 
and near larg(( l)lond vessels. Such drains arc a])t to cause perforation of the 
bowel and lu-erosis in tlie walls of those vessels already damaged by the presence 
of infection iti the woutid. 

Closure of the Wound.—The operation finished, a review of the field should 
bo made. Any doubtful suture or ligature should now engage the operator’s 
attention, for the success of the operation depends on the work done in the 
operating room, and not on what one might wish to have done after the'patient 
lias been returned to bed. The lymphatic area draining the region, in opera¬ 
tions for maligriant growths, should bo carefully inspected that nothing be left 
which could with safety have been removed. All pads and instruments having 
been accounted for, the surgeon may proceed to close the wound. 

The laycr-by-laycr closure is the best, suturing the peritoneum with a run¬ 
ning catgut stitch that brings the .serous surface of the peritoneum into broad, 
oven apposition and soon shuts off the peritoneal cavity from the rest of the 
wound, preventing its contamination if any infection develops later in the 
muscle layers. 

Aponeuroses are be.st sutured with chromic gut. They need not be over¬ 
lapped, as even apposition gives a.s-strong union and more likelihood of sound 
healing. Aponeuroses stripped of their blood supply have enough to contend 
with in resisting infection without being strangulated by too much suturing. 
Muscles, where cut across, .should be carefully approximated by near and distant 
sutures, the first to obtain even union, the second to secure relaxation. Where 
separated or displaced, 1 or 2 interrupted catgut sutures will secure them in 
the position desired. 1’he subcutaneous fascia, liolding in its mesh the fat of the 
abdominal wall, should always be united by interrupted catgut sutures. This 
will obliterate all dead spaces and prevent subsequent widening of the skin 
incision. Silk is the best suture material for the skin, as it can be quickly intro¬ 
duced, has considerable holding power, and rarely gives rise to stitch ab.sce 3 s 
unless infected from beneath. 

The subcuticular suture has many advocates, but if the scar be examined 6 months 
after the operation, the fine silk stitch will show as good results as the subcuticular 
one. The infection of the stitch hole from the skin has been arcatly exaggerated. In 
this only has the subeutieular stitch any advantage over the silk suture. 

Relaxing sutures of various materials are sometimes necessary, but if the 
abdominal wounds arc closed in the manner above described, support other than 
that given by a well applied dressing will not be needed. 
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Hasty closure of the abdominal wound is seldom mvessary or justiliablo. 
The surgeon can begin the postoperative care of bis patient on tlie table, os 
hurrying him from the operating room with an ineonij)lete s\itnre of his wound 
will not improve his chances of rtvoverv. 

Non-absorbablo sutures arc rcipiired in tlie elos\ire of wounds of very old 
people; of those suffering from mulignanl disease's found to be inoperable; and 
those whose tissues have long been stained with bile pigmcni, I'aiicnts witli 
inoperable conditions ean thus the sooner Ik' gotten »oit ot he<l, aiul those with 
chronic jaundice have the tendeiu'y o1 tlieir wounds to open diininislu*d. Silk 
or linen may be used for these buried sutures. 

Whore the abdominal wall fails to relax owing to disti'iitimi, or where the 
anesthetic fails to give relaxation, as in jtaraplegic conditions, the through' 
and'througli suture must be used. Silkworm-gut is tin' hc'-t material for tliis 
method of suturing. The ohjeetionable fi'atun's ol this method lie in its not 
bringing the aponeurotic layers together, and its speed in <'ntting through tis¬ 
sues under tension, thus giving rise to infection along its tract to tissues already 
undergoing necrosis from j)res.sure. 

Clean, dry wounds nc'ed no drainage. Where one fears that the wound may 
have been contaminated from work within the ahdoincn. a folded rubber tissue 
drain should be placed in either end of tin! wound, and need not be removed, if 
no infection develops, until the silk sutures uniting the skin are eut on the 
seventh or eighth day. 

The Dressing.—Dry, elean wounds recpiire little dressing. 'I'wo or threo 
layers of folded gauze, held in place h,\ long encircling bands of zincnxid ad¬ 
hesive plaster that grip the .skin at the margins of the narrow, folded gauze pad, 
so placed as to give support to the wound and relaxation to its edges, eompletit 
the essential dre8.sing. Over this may he jilaced sutlicient cotton to allow the 
binder to<be fitted smoothly and snugly. 

Drained wounds can be so arraugc'd so as to allow the more bulky portion 
of the dressing to be changed from time to time. 'I'he judicious use of ailhesive 
strapping will do away with tension sutures and aid much in the ))roper healing 
of the wound. A well strapped wound will allow freeilom of mr)vemcnt during 
convalescence. All exercises that do not entail movement in the wound should 
be encouraged, as they aid materially in bringing about a speedy recovery. 

POSTOFE&ATIVE TREATMENT 

This should be as simple and as little meddlesome as possible. 

Pain,— Pain from the operative prtxicduro is rarely severe or long-contin¬ 
ued. A single dose of niorphin will tide the patient over the periwl of its con¬ 
tinuance. After this, if the pain or di.seomfort continue, it is duo to some other 
cause and must be trcate<l by measures other than the administration of 
morphin. 

Thirst. —This is bound to Ih; present in operations of long duration. Ad- 
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ministration of water in large amounts before operation, and tap-water by 
rectum after operation, will tend to diminish its intensity. Water by mouth 
should not bo withheld if the vomiting produced by its administration is not 
continued. Ice and ice-cold water arc of little value, either for thirst or nausea, 
and shoTild not bo given. The measures instituted for the relief of meteorism, 
to be detailed, also aid in diminishing the thirst. 

Nausea and Vomiting.—If one will observe the nausea' and vomiting seen in 
the alcoholic wards of any big metropolitan hospital, pause a moment to think 
of its cause, and then compare it with the nausea and vomiting seen after the 
administration of other, he will be struck by the great similarity of the picture. 
In either ease it i.s produced by an ovcrwliclming dose of a drug. Its treat¬ 
ment is its prevention. 

Any procedure that diminishes the amount of the anesthetic, whether it be 
the speed of the operator himself in shortening the time of the operation, the 
skill of the ancsthetizer in giving the minimum quantity of ether, or the use of 
nitrous oxid or of nerve-blocking solutions, both lessening the amount of the 
anesthetic rc(piircd, makes to this end. I’he shock of the operation, and the 
train of symptoms attendant on the inhibition of normal peristalsis arising 
from the handling of the intestines, from mild traumatic peritonitis, or from 
more or less severe septic peritonitis, arc added to the effects of the ether. 

The use of large drains, the ligation of omentum, and oper.ations upon the 
alimentary tract itself, all interfere with normal function by a reflex inhibition. 
Until the peritoneum has scaled the operative Held, or until the septic or trau¬ 
matic peritonitis has limited itself, this reflex inhibition of normal peristalsis 
will persist. During this time the patient can be relieved of some of the dis¬ 
comfort attendant on this condition by gastric lavage. 

In acute gastric dilatations, reversed peristalsis, and the persistent vomit¬ 
ing of septic peritonitis lavage is the only measure that gives any appreciable 
relief. This relief is so great that the patients suffering from any of .the above- 
mentioned conditions, incredible as it sounds, welcome each washing for the 
freedom from conditions well nigh intolerable. 

Meteorism. Meteorism, which is a later accompaniment of arrest of peri¬ 
stalsis, may not be prominent if the patient has had his bowels thoroughly 
emptied by a largo dose of castor oil before operation. The preventive meas¬ 
ures that are useful in lessening the nausea and vomiting serve the same end 
in this condition. When meteorism is present, high colonic irrigations, large 
soapsuds encmata, and the use of the rectal tube will give the greatest relief. 

It is well here to emphasize the importance of making a thorough physical 
examination of all patients who do not do well after an operation. Thus it 
will bo easier to recognize acute gastric dilatation from meteorism, and the 
appropriate treatment can he instituted without loss of time. Repented gastric 
lavage, change of i)osition, turning the patient on his right side, or elevating 
to a sitting posture, will bring through many a case of acute gastric dilatation. 

It is useless to try to cause a bowel anovement by means of cathartic medica- 
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tion during this period of intostinn) inhibition^ It may do aetnnl linrin ))y caua- 
ing activity in tlie small intestine when nature is trying to h(»hl it still and thus 
limit the sprctid of s«)mc inllammatory eondition. The relief from gas is all tlmt 
is necessary during this time, and this is better aeeomplished by soapsuds 
encmata and the use of the rectai tula*. 

Mechanical Ileus.—Mechanical iletis, when the diagnosis can l)o made, calls 
for immediate nH»peuing of the abdomen. Tlu' al)s«'iH’e (tf the signs of peri¬ 
tonitis, the failure of gastric lavage and colonic irrigation to give reliof, the 
asymmetry of the di.stention, and the lack of abdominal rigidity in the ])resenco 
of active peristaltic movements arc' some of the signs that point to this eondi¬ 
tion. Often there will be some step in the operation (the placing of some drain, 
the too short loop u.sc'd in bringing about an anastomosis, the leaving of raw 
surfaces unproti'cted by omentum) that, will give tin- operator .some elc'W to the 
causation of the condition. 

Toreign Bodies.—.\se])tic fon'ign bodic's left in the alxlomc'ii, if thc'V do not 
give rise to cebstruetion. develop the symptoms of their prc.senci' after 10 or 12 
days. These arc' ])ain and tcmlcrni'.ss. .slight rigidilv if near the parietal wall, 
slight rise of pul.se and tcmpcTature, in fact, the I'vidciicc of a local protective 
peritonitis. 

I recovered a .small .scpiare of gauze that my a.ssislant bad cut from a pad 
and used to temporarily pack a .sitois while sendibing up tlic' abdomen for a 
pelvic operation. It bad bes'n tbnist well down the sinus, thinking that it 
would bo rcH'overcd wbc'ii the* scar bad been circumscribed and the sinus ftd- 
lowcd into the abdmnen. It was not found in the sinus, having been thrust 
through into the- free pc'ritoncal ca\ity. 'riiongb vigorous se.'ircb was made! be¬ 
fore proceeding with the operation, its ])osition conbl not be di.scovcrc'd. 'I'hc 
pelvic work, which con.sisted in tbe; removal of a snicpnrating tube and ovary of 
gonorrheal origin, having been'c'ompleted, my assi.stant, jmtting on edean glovcjs, 
asked leave to make a further sciircb. This, too, jerovesd fruitless, and the ab¬ 
domen was closed with drainage, in the hope that the lost piece! would somehow 
establish a communication with the drain in the wound. It did not, fur the 
wound healed without suppuration and remained pennancntly closcjd. 

Ten days later the patient complained of pain on the right side beneath the 
liver. This was accompanied by a ri.se in pulse and temiKjraturc (which had 
previously touched normal several days before) an(t distinct rigidity of the ab¬ 
dominal wall in the region of the liver. 

Through a high intermuscular incision the abdomen was opened, and lying 
in front of the hepatic flexjirc of the colon, the hist plc<*c was found 8\irrounded 
by a protective peritonitis in the shape < f an aksccss walling in the gauze. The 
patient’s recovery was uneventful. 

In these days of improved technic there is little danger of such an accident 
happening with pads and their attached tay»c.s, but 8pong«>s may easily become 
lost from a sponge-holder unlocking, ami tluis releasing the piece of gauze in 
its grip. 
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Diet after Operation. —The leas one attempts to feed a patient after an oper 
ation the better. \\'ater, for the first 24 hours, is all they desire and all the\ 
require. In .short, luieoinplicated cases patients often desire food on the second 
day, and there i.s no rea.son wliy it should not be given them. Patients who have 
had longer and ni<»r<t .serious operations and suffer from the various disagi’eeable 
effects of the etlier and the o])eration, require to have their regular diet restored 
more gradually. These can bo given albumen water, combined with either 
orange or lemon juice, clear broths, clam juice, and the various “soft-solids” 
on the .second <lay. As a rule, solid food is not desired until the patients have 
had their first (smiplete evacuation of the bowels. 

Rectal fc(!dijig will often be of use in helping out the very debilitated and 
tho.se having ha<l operations on the stomach. Tn stomach cases surgeons arc 
giving water and albumen water by mouth as early .ns the seexmd day, with as 
good results as obtained when feeding by mouth was dtdayed till the tenth day 
or later. 

Excretion of Urine. —After operation the excretion of urine is always 
scanty, and catheterization for retention need not be done, unless on account of 
pain, inside of IS hours. In this way much of the postoperative catheterization 
can be avoided. In cases where the peritoneum of the bladder is involved in a 
local peritonitis, retention is more pronounced and the catheter will have to he 
used earlier and more fretpiently. 

Suppression or scanty c.xcretion is beat treated by high colonic irrigation 
given every 4 hours. 'Phis treatment must be p(!rsisted in until results are 
obtaiiuMl or the patient dies. 

Peritonitis.- Peritonitis developing after operation, or the further exten¬ 
sion of one aircatly existing at the time of operation, must be treated as idio¬ 
pathic e.\eept where one is sure that it is due to some fault in technic, as the 
giving way of the line of suture or the .secondary perforation of the bowel, as 
in tyjiboid ulceration. IFcrc the abdomen must be opened as soon as possible 
and the fault remedied. 

Bronchitis and Pneumonia.—Bronchitis and pneumonia must be treated as 
those conditions demand when not the result of operative procedure. Much 
can bo done in the line of prevention, both by the operator and by the anes¬ 
thetist ; by the operator, in not undertaking an operation upon a patient suffer¬ 
ing from some respiratory dondition, unless driven by necessity; by the anes¬ 
thetist, by care in the administration of the anesthetic, especially as regards the 
inhalation of secretions and voraitus. 

Hemorrhage, following operation, as evidenced by restlessness, weak and 
ever-increasing pulse, pallor, and air-hunger, demands the opening of the abdo¬ 
men at once, securing the bleeding point, and then infusion of salt solution, or, 
better still, transfusion, if a suitable donor is at hand. 

Extreme restlessness alone indicates the beginning of a peritonitis or the 
onset of delirium tremens. 

Pulmonary embolism and mesenterio thrombosis arc happily among the 
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rarer postoperative eoiiiplieatituis. aiul as their prevention ami treatment.are 
beyond our eontrol, it is I'oitnnale tlial il is .so. 

Acute mania is aj>t to he tr.insii<ir\. mile.s.s it is the e.xaeerhation of an under¬ 
lying comliti<in not previonslv recoani/iMl. 

Phlebitis.— 1 he surgeon shon!il he on the waleh for lliis eoinlilion, as liis 
failure to reeogni/e it a.s tlie eaiise ol an inerease in pain, pulse, temperature, 
and rc.stlessiiess may result in meddlesome e.\|doraiion (d the wound. It is 
usually lelt-sided, oeeiirrini; in the s.iplu'iious or lemoral veins. 

Restlessness and sleeplessness are ine\itahle atter most uperations. The 
backaehe. pains in the legs, and the aiino\ing gas pains, whieh are aeeonntahlo 
for nio.st ol the disconitorf and slee|de'sness hdlowiiii: o|ier.itions, tain he re¬ 
lieved in part h\ ehanj^e of |iosiii,i||. h\ pillows jdaeed under the knees and 
hack, and hy tre(|nent massai;t‘ with aleolnd. Small dosi's of plienaei'tin will 
often (piiet the re'tlessiiess heller than morpliin, whieh should he gixim onl.v for 
severe iitfiti. • 


i:ii;i.i()(;i;.\i*iiv 

1. Hkv.w. Ineisioii for (iail hlinider and |)nels, Ann. .Siirg., x.x.x, 17. 
ii. Dwis. Incision for .\pjien>li\. .\nn. .Siiia-. dan., I'.MIC. 

!{, K \\i \i I III i;. Kamnieier's Ineisieii. .\nn. Siira., ,N\\i. l'J.'i. 

•1. M<'I)Ii,'\m. Iiiei'ion for .\p|ienilieitis, Warreii ami (Joiild, ii. 11 I, 

5. I’l .\.N M ,Ns 1 It I,. Ineisidii lor M'l iroaeh to the I’ehis, Saiimil. IJiii. Vortr., 
\’on \'<dknian, I’l!''. !i7. 

C. llousoN. (Jall-hhnlder and Idle Duets, .'!rd Md., l'.M. 


^ v/fc.. 


t M ^ fki 




IXDKX 


Ablxj dtring method of int«‘rn;il ('mijiIi.h'oI 
only, I to 

Abilominal nail, .ai tinoinyi'o<>iH of, 7ti.t 
aiTectioim in nniliilii-al n'^ion of, 7l!.’i 
(liMViHoa of iiinliilicns (x'i-iitiii); at Inrtli, 
705 

p<>riiiatonee of vitollo intontiiial dm't, 705 
timiora, 765 

urachal innltorinationK. 705 
contuiiiona of, 75!t 
ochinccoccim cynta of, 701 
cliaiiKCH III, 7(ii 
trcatiiii'iit ul. 701 
foroicii liodii'H III. 7liil 
IjaHtrir and iiitoHtinal fistula iii, 70.t 
hernia and (■oii);i'iiital detects of, 7i!.l 
iiiciHioiis in, 700 
for a|i|>eiidicitis, 700 
bori/ontal or I)a\is incision in, 701) 
McHurney'K iiietliinl in, 700 
contra indications to. 707 
extension of incision in, 70S 
iiiilications for, 70ii 
teeliiiic of, 707 
other incisions in, 701) 
nnht rectus incision in, 70S 
technic of, 70S 

for expoRiire of ^mll bladder ami iliicts, 
7611 

Bevan's incision in. 77.1 
Koeher’s obli(|iie incision m, 77ii 
A. W. Mayo Robson’s incision in, 770 
vertical incision in, 70!) 

I’faniienstiel's, 771 
inflammation of, 700 
deep seated inflammation or abscess, 701 
abscess in lateral abdominal muscles, 
76‘2 

inflammation due to extravasation of 
urine, 702 

inflammation and abscess in properi- 
toneal layer, 702 
in sheath of rectus, 701 
mild cellulitis or lymphangitis, 760 
rupture of muscles of, 759 
section of, 772 

general considerations of, 772 
general technic of, 775 
adhesions in, 7S0 

peritoneal, protivtivc power of, 780 
postoperative, 7H1 
prevention of, 781 
assistants in, 775 
closure of wound in, 784 


Aliiliiinin.il wall, scitimi ul ucneral teclinie of, 
cluthini; III piiticnt lor opera 
tioii III, 771 
dr.iiiiage III, 7''2 
dic'xiii); III, 7''5 
liciiioi I liaae III, 7S| 
incisiuii III, 777 
lengtii of, 77!) 
opeiatiii),; mmiiii hi. 775 
jiomIioii oI ii|iciatoi' in, 77.5 
lniKitioii of p.iticiit III, 770 
prepai.ilioii uf field of operation in, 774 
prep.iralion of patient in, 775 
ticalineni ul open wuiiiid in, 77!) 
|>iis|iipei,ilne licatiiieiil ot, 7^5 
liniiii Intis and |ineiiiiionia in, 788 
diet in, 7'''^ 

e\ircli(iii III urine in. 788 
toreigii liodies in. 787 
lieiiiurrlia;;i in, 788 
mania in, acute, 78!) 
tliecliaiiii al liens in, 787 
nieteonsm in. 780 
nausea and lomitiii)' in, 780 
pain III, 785 
peritonitis in. 788 
plileliitis III, 7811 

|iiilni(inai\ cniliulisin and mesenteric 
tlirillllliosls III, 788 
restlessness in. e\lieiiie, 788 
restlessness ainl sleepli'ssliess 111 , 789 
thirst III, 785 
siiri'ical coiiditiuns of, 75!) 
tiilierciiloiis and svplnlitic myositis of, 70.1 
tiimorH of, 7iil 
rarciiioiiiii, 705 
fibroma, 701 
meliinosarconia, 765 
aarcoma, 705 
wounds of, 400 
non fwnetrating, 760 
jienetratiiig, 700 

Abscess, bruin, of otitic origin, operative 
treatment of, 15!) 

cerclx'llar, of otitic, origin, operative treat- 
meiil of, lot. ,S'rc algo under 
('erelH'llar alwcss. 

cerebral, of otitic origin, operative treat¬ 
ment of, 1.59. Hrc aho under 
Oreliral abw-css. 

mediastinal, followitig complete laryngec¬ 
tomy, 552 

of abdominal wall, 701 
in lateral musi’leH, 765 
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AbiMirsB of nbdottiiii.'il uall, in proporitoneal 
layer, 7<iL’ 

in aheatli of reetiiw tniiwle, 7(51 
of bro.ast, operjilionH (or, (W1 
eoniplieations o(, (l.'ir) 
irifraniainaiary, 
non Uilieii’iilon.H cliroMie, 0‘(I> 
relroiiiainitiaiy, (l-'ii; 

operatiM’ treatment of, 

arr-olar .skin inciMioti ]ii, O.'t.'j 
lar^re aiitr'rior raili.-itin^ ineiaions 
in, (i.'iri 

ninitiple small r:iili,atiii(r incisions 
pins liier’s liyperemie treatment 
in. (;:;4 

Miiiall anterior ruili.'itint; incision 
nitli (Ir.ainaKo in thoracoinam- 
niary furrow in, OI5!5 
siipi a mammary, li.'ll 
of Inna'S, operations for, .'ilt!) 
aentid, fiK) 

one stane oper.ition for, HIO 
I'll roll ic, 

two-stane operation for, .'il’.f* 
liealin^ of, followinj; ofieiation, .'ilO 
olil abseesses, filO 
of orbit, incision for, .S(> 
jiiiritonsillar, ojierative treatment of, 207 
retroplmryntjeal, operation for, 252 

Aeiteasory thyroids, 2715, 3J3 
operations on. It 13 
intr,atlioracie, 311 

treatment of, 314, 315 
lateral, 315 
liiiKiial, 313 

o|)eration for, 314 
external, 311 
internal, 311 

Acotono applications in treatment of iiiop- 
eiable cancer of breast, (573 

Ach’a opeiation for caiclnonmta of enrdia by 
resection ol esopliafius tbroii>{b 
neck and abdomen witliont open- 
inj; thorax, 521 

Actinomyensis of abdominal wall, 703 
of breast, operatixe treatment of, 037 
of liinjis, operative treatment of, 512 

Adenitis, tuberculous cervical. .SVe Tubercu¬ 
lous cervical adenitis. 

Adenoids, operations for removal of, 264 
after-treatnieut in, 266 
anatomical eonsiderations in, 204 
complications of, 206 
dangers of, 265 
indientions for, 264 
instruments in, 264 
results of, 260 
technic of, 265 

Adherent pericardium, operntions for, 587 
Brauer's cardiolysis in, 587 
results of, 5S8 
technic of, 5S8 

Dclancnif're ".s operation in, 589 
technic of. 589 
indications for, 587 
prophylaxis in, 587 

Adhesions, peritoneal, protective value of, 7S0 
postoperative, in celiotomy, 781 


i Adhesions, postoperative, prevention of, 781 
j Ag.alactia, treatment of, 622 
I Ala of nose, plastic operations for repair of, 
j 183 

I Alveolar method of extranasal operation on 
I antrum of Highmore, 195 

I Amniotic .adhesions a cause, of spina bifida, 
I 725 

Angioma of breast, operative treatment of, 
646 

' Antrum of Iliglimore, operations on, 194 
extranasal, 195 

by alveolar route, 195 
Canfield-Ha I linger radical operation in, 
195, 196 

Cauldwell-hite radical operation in, 197 
nasal, 191 

Vail’s method in, 194, 195 
Apiieiidicitis, exposure of ap|iendix in, for 
operation, 760 

lionxontal or Davis incision in, 769 
McHurney’s method of, 766 
contra indications to, 767 
extension of incision in, 768 
indications for, 76(5 
technic of, 767 
other incisions in, 769 
right rectus incision in, 7(58 
technic of, 768 

Aqueous chamber of eye, anatomy of, 22 
Artilieial eyes, 52 

Aspiration in treatment of spina billda, 745 
of inllammatory exudates in jiericardium, 
578, Stc til.iit nntkr Poric.ar- 
dium, operations on. 

Atrophy of bieast, tieatment of, 025 
Auditory canal, ex idences of chronic middle 
ear suppuration in, 95 
exostoses of wall of, 95 
furuncle ot, 95 

operatixe treatment of, 101 
iiidicatiohs for, 101 
instruments tor, 101 
preparation in, 102 
recurrence in, 102 
technic of, 102 
sagging of xvall of, 95 

Aural inflammation. >Sec Ear, inflammation of. 
Autogenous vaccines for treatment of boils, 
381 

Axillary fascia, anatomy of, 621 

Baldwin's method of total rhinoplasty, 179 
Basedoxv's disease. See E.xophthalinic goiter. 
Beck's method for repair of ahi of nose, 1.84 
of extranasal operation on frontal sinus, 
203 

Beebe’s micleoproteid in tetania parathyreo- 
priva, 322, 326 

Bevnn, construction of first esophagoseope by, 
427 

Hieision of. for exposure of gall-bladder 
and ducts, 771 

Bier's mammary suction cup, 634 
Billroth's operation for removal of tongue 
through incision under chin in 
treatment of malignant disease, 
249 
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Bismuth pasto injortions in treatnionl nf i 

einp\('iiia of ploiiral o.'VJ | 

Bliiiil spots, H I 

Bjorriiin tost for. S 

Boucios, for ililntation of striotiiro of o.soplia i 

giis, ly.'t ] 

flliforni, 'IP.! 
tliroailoil, l*M 

tjpos of, lor soiiiiilin^ of osoptiamis, 1 ’ 1 ‘J 
ltu\im> tiilK'rriilosis a caoso ol liilH-roiil<iiis 
<-or\ical niloiiitiv. 

lior.zini, Bliillip, <liM'o\rrv ol oiitlohoopv )iv. 
4:.*7 

liraiii nlim'oss of otilio oni'iii, opor;iliM' Iroat 
liMOit <il, 1 ■)!•. Sii iiNd <'<T<'tir;il 
nliscoKS mol Coiolifllar ali.sioss 
Hrain lesions, o\]iaioliiij', intraii.iiiial pros 
sure III liiiiiliar piiiioliiro lor, 
C7S 

Hrain tiiiiior.'>. oliokoil iliso aiol, la 
liraiioliial o^sts ami fistula'. iiporati\o troat 
iiioiit of. |o| 

Hranei;'s .apparatus lor |iro.|iiotioii of arli 
liiial piioiiiiiotliorav. .'illi 
liiotlioil ol canliohsis lur a<llioronl pori 
oanliiiiii, .">'' 7 , .'i'''' 

motlioil of ililToronIlal piossuio |i> osorioiiio 
ilaii^'ors of piioiiiiinlliora\. oofi 
Breast, iiIisoosh ol Sit mntir IlioasI, opera 

tioiis on I 

anatoniioal ooiisoloiatioiis of, lll.'i | 

axillaiy Jasi-ia in, i;i;i 
lilooil siippB in. I!Ill 
arteries in, lilll 
\eiiis III, <il 7 
fat III. lilli 

lyiiipliatios ol lire.isl, a\illa. nmlorlyinn 
iiiiisolos ami pariotos in Iil 7 
iixillari Iviiipliatii' ylaml» in. li'.’o 
extra-’aMllar\ liinpliatio (;lamls in. (i 2 l 
lymphnlH's of Inoasl in. lils 
eutaneons, lil'< 

Klnmliilar, 6IS 

other lymph channols in, lil'.i 
lymphaties of parieti's ami siriiolnros 
o\er nliioh hreast lies in, lil!* 
fnsi’ial iNiiiphatie plexus, lilH 
Ivnijihaties of int 4 -reostiii iniiHiles. 

n-jo 

of external oliliipie anil reetiis iniis 
eles, G20 

of internal intereostal iniiseles, CL’o | 

of peetoral iniiseles, 020 1 

of serratus iiiairniis, lil’n \ 

nerves in, f>17 
nipple in,'CIO 
parenehynm in. Ol.T 
position of hreast in, 017 
stroma or eonnceti\e tissue framework in, 
616 

benign tumors of Sir unfitr Breast, op 

erations on. j 

carcinoma of. Sic undtr Breast, opi?ra- 
tions on. 

inoperable, treatment of, 672 
general, 672 
local, 672 

fulguration in, 673 


Breast, eareiiiotnn of, iiio|H'riihle, local, local 
applieatiiuis in, 67l> 
aeetoiie, li7-l 
foriiialin, 07.'i 

]ialliati\e iiieasiiies in, 073 
railiiiiii ami .\ ray therapy in, 673 
oopliorectoiny in, 072 
hpoiit.ineoii.s fraetiiies of hones aeeom- 
paiixiiig, li7 I 

■ lilliise plilegiiioii ol, lieatineiit of, 0.30 
iiill.inim.l1 ion ol. Sn iiinlii Breast, operit' 
lions oil 

keloiil ot, opeiatiie treatiiienl of, 03S 
s.iMoiii.i ol Sit iiiiilii Breast, operations 
on 

iiiopeialile. I'oley's toxins in tieiitnieiit 
ol , li, 1 

r.'oliniii ami \ lai tlieiapy of, 071 
MIpel ilillllel .11 \ , 022 
Breast, opei.itioiis on. 022 

liii ;iii|iiiieil ili'loriiiities. Ii21 
atioplii ol liieasl, 02.~i 
(lilt Use III pel I ropli\ ol hieiist, 02.') 
assis iale<l nilli pienii;iiiei , 027 
piogmisis III, 027 

not .issoeialeil uilli |iregiiam'y, 020 
\irgiiial, <i20 

ojier.itiie lieatnient ol, 020 
aiiipiilat loll III, Ii20 
lesei t ion III, 020 
p.illiatiie tiealmeiil of, 020 
g\ neeoiiia/ia, 027 
pemliiloiis hieasl, 021 

exeision ol iiiaiiiiiiaiY tissue in, with 
leloi Illation ot a niiiiiinia hy skin 
ami lal, 027i 
lateial inaslopexi in, IpJ.'i 
iii.’istopew III IliiiaiO's iiietlioil), 024 
leseetion ol hieasl in, 027i 
lor ;n 1 inoiiixeosis ol hieasl, 0.17 
loi alfeitioiih ot nipples, li2H 
• leloriiiit les, 02X 

iii\agiiiat loll ol nipples, li2H 
sniall or atiopliie'l nipples, l!2H 
iiiiihilieatmil ot nipples, 02H 
nianiiiiilliplasi V lor, 02S 
inllaniiiiations ot nipples, 0211 
eoinmon. 02!i 
ee/,eni:i ot nipple in, 0211 
syphilis ol nipple in, 0211 
tiiniurB of nipple nml areola, 630 
I’ngct’s iliseasc in, O.'IO 
for anomalies of ilevclopnieiit, 622 
niicroinii/ia, 022 
polymazia, i!22 
polythelia, 022 

toi anomalies of secretion, 022 
agalaetia, 022 
galaetorrliea, 022 
heteroehroiiie lactation, 622 
for Is-nign tninors of hri'ust, 640 
angioma, 010 
enchomlroma, 010 
enilothelionia, 010 
fihro epithelial tumors, 640 
lipoma, 616 

fieriilnctal fibroma ami myxoma, 646 
for carcinoma of breast, 647 
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Breast, opprations on, for pnreinoma of breast, 
after troatmont in, (WSS 
prophylaotii', of oiierateil area by X-ray 
exposure coniliiiied with admin¬ 
istration of tliyroid extract, 669 
comments on, 6(h 

removal of muscles, 650 

of permeated area of deep fascia, 
619 

of skin, 619 
compliratioiiH in, 670 
contra-indications to, 648 
dangers in, tiO!) 
history of, 647 
imlications for, 6-IH 
mortality in. 669 
operation in, 6.50 
anesthesia in, 650 

cautery in treatment of doubtful areas 
following, 668 
comment on, 667 

... description of, 651 

Keating-Hart fulguration method of 
treating raw operative area fol¬ 
lowing, 668 

plastic operations for covering wound 
following, 667 
position of patient in, 651 
preparation of patient in, 650 
technic of, 65.5 

(1) incision in, 65.5 

(2) fascial dissection of axilla in, 
656 

(3) removal of deep fascia, muscles, 
fat anil breast in, 664 

(1) the review in, 665 
(5) closure in, 605 

Tostrictions in arm movements following, 
670 

results of radical operntions in, 671 
treatment of local recurrences in, 671 
for congestions and engorgements of breast, 
623 

lactation mastitis, 624 
mastitis adolescentiiim, 624 
mastitis neonatorum, 623 
for cystic diseases of breast, 638 
cluBsilicntion of cysts in, 615 
dermoid, 646 
simple, 645 

with intracystic papillomatous growths, 
646 

conservative amputation of breast in, 
with axillary gland and fascia, 

638 

technic of, 639 

plastic incision of one or both breasts 
in, by means of Thomas semi¬ 
lunar thorncoinnmimiry incision, 

639 

comment on, 643 

plastic resection of breast in (Warren), 
643 

simple amputation of breast in, by an¬ 
terior elliptical incision, 639 
for galactocele, 637 
for hydatid disease of breast, 637 
for inflammation of breast, acute, 630 


Breast, operations on, for inflammation of 
• breast, abscess of breast in, 631 
complications of operations in, 635 
inframammary, 632 
non-tuberculous chronic, 635 
retromammary, 632 
supramammary, 631 

operative treatment of, 633 
areolar skin incision in (More- 
stin), 635 

large anterior radiating incisions 
in, 635 

multiple small radiating in¬ 
cisions in, plus Bier’s hyper- 
emic treatment, 634 
small anterior radiating incision 
in, with drainage in thoraco- 
mamrnary furrow (Shield), 
633 

galactophoritis in, 631 
gangrenous cellulitis of breast in, 636 
ligneous phlegmon of breast in, 636 
lymphangitis in, 631 
of general infection, 630 
of local infection, 630 
abortive treatment in, 630 
prophylactic treatment in, 630 
chronic, 636 

for keloid of breast, 638 
for sarcoma of breast, 646 
exploratory operations in, 647 
two-stage operation in, 647 
for traumatic affections of breast, 623 
burns, 623 
contusions, 623 
wounds, 623 

for tuberculosis of breast, 636 
palliative treatment in, 636 
prognosis of, 637 
radical treatment in, 637 
for syphilis of breast, 637 
for vascular and nervous affections of 
breast, 627 

bloody discharge from nipples, 627 
mastodynia, 628 
spontaneous ecchymosis, 627 
Brewers' yeast for treatment of boils, 381 
Bronchi, foreign bodies in, removal of, 371, 
554 

by bronchotomy through chest walls, 363 
method of procedure in, 363 
site of thoracic incision in, 364 
complications in, 372 
procedures in, 371 
Bronchi, operations on, 553 
broncholysis, 554 . , 

for foreign bodies in bronchi, 554 
for suture of bronchus, 553 
posterior bronchotomy in, for retrograde 
respiration, 554 

Bronchiectasis, operative treatment of, 541 
bronchotomy through chest walls in, 364 
indications for, 541 
methods of operation in, 541 
by combination of ligation of pulmonary 
artery and thoracoplasty, 541 
by interpleural pneumolysis, 541 
by ligation of pulmonary artery, 541 
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Bronchiectasis, mcthotis of operation in, hy 
.• production of artificial pncuino- 
thorax, 541 

by siniplo draina)i^‘, 541 
by thoracoplasty, 511 
Bronchitis fullo\viii|; celiotomy, 788 
Broncholysis, 554 
Bronchosco(>es, .16(5 
Bronchoscopy, :5(>6 
general rules of, 370 
instruments ummI m, 36(5 
technic of, 367 

in lower lironclioscopy, 367, .Ids 
in up|H*r trurlieolirunchoNcopy, 369 
anesthesia in, 36!* 
passing of iiistriinient in, .369 
remo>nl of foreign lioil,> in, .170 
through tracheotomy woiiinl, .!67, .368 
Bronchotomy, for lung abscess or bioiicliiee. 
tasis. 361 

posterior, for retrogiade res)iiratioii, 551 
through chest wall, .36 l* 

differential pressure in, .36.3 
for reimnal of foreign boil.\, 36.1 
nietlioil of jiroeeiliire in. 36:i 
site of tlioraeie incision in, .361 
indications for, 362 
through posterior niediastiniini, .3.59 
indieatioiis for, 3.5!* 
technic of, .360 

ill left posterior broiieliotoniy, 362 
in right posterior broncliotoiiiy, .36(* 
Hruning's bronclioscope, 366. .017 
Brviint's operation for repair of ala of nose, 
18.5 

Burns of breast, treatiiient of, 62.3 

Cachexia striiniipriia, .319 
etiology of, .320 
general consiilerations of, 31!* 
transplantation of tliyronl for. 32!* 

Calculus of the snliiarv glands and ducts. 

(See under Salivary glands 
Canalieuli of lacrimal apparatus, 7.5 
Cancer. .See t’areinoina. 

Canfield-Ballenger radical extranasal opera 
tion on antrum of Highmore. 
195, 196 

Canthoplasty in treatment of cicatricial eii 
tropion, 66 
Canthus, external, 53 
internal, 53 

Carcinoma, and ulcer of stomach, diagiioHis 
of. by gastroscopy, 173 
appearances in, 473 

microscopic examination of portions in, 
474 

laryngeal, complete laryngectomy in, 347. 

(See aUo Laryngci-tomy, com¬ 
plete. 

diagnosis of, 348 
of abdominal wall, 765 
of breast, inoperable, treatment of, 672 
general, 672 
local, 672 

fulguration in, 67.3 
local applications in, 673 
acetone, 673 


t'arcinoma of bnuist, local applications in, 
foniialin, 673 

pnlliiitixe mensiiit's in, 67S 
radiiini and X ray tliernpy in, 673 
oii|>horectoiii.r in, 672 
0 |M‘ration for. 647 

altei Ireiitiiient in. 668 

|>ioplii lactic, of o|H‘rated area by 
\ I ay exposure eoniliiiied wltli 
adiiiiiiistiutioii Ilf lliyruid ex- 
trail. 66!* 
eoiiitiients on, 6|8 

renioxal of iiiiisides, 6.56 

of periiiealed aiea of deep fascia, 
61 !* 

ot skill, 61!* 
eoiiiplieations III, 676 
eiiiitia iiidii atioiis to. 618 
diiiigeis ill, (ill!* 
histoi \ of, 617 
iiidii .it ions t III, 618 
iiioitalitx III. 66i* 
the opeintiiiii iii, 11.56 
iiliestheslii III. 6.50 

e.'iiiten in tie.-itiiieiit of doubtful 
mess follow mg. 6*18 
eoiiiiiieiit on, 667 
geiiersl desenption of, 651 
Keating Hart fiilgiiratioii nietliod of 
treat iiig raw operatixe area fol 
low ing. <168 

plastic operations for covering wound 
lollowing. 1167 
piiMtioii ot patient III, 651 
picpar'itiiiii of patient in, 6.50 
teehiiie ot, 6.5.3 

( I) iiieisiini III. 653 

(2) tascial dissi'elioii of axilla in, 
65(1 

(3) leiiioxal ol ileep fiiseiii, mils 
eles, fat and breast in, 664 

( I) the rex leix in, 6<1.5 
• (5) elosiiie ill, 665 

restnetioiis in arm iiioxeinenls follow 
ing, 676 

results of ia>lieal operations in, 671 
treatiiient ot loeal leeiirreiiees III, 671 
spoiitaiii-oiis Iraetiiies aeeoiiipaiiyliig, 674 
of eardia, opeiatixe treatment of. Sec 
viiilir Khopliagns, operiitioiiH on, 
reseetioii ot eso|diagus in. 
of esophngns, 143-416. <S<c alto Ksopha- 
giis, iiialignnnt new growths of. 
resection id esojihngna for. See under 
Ksiiplingus, o|ierntioU8 on. 
ulcerated, 446 

of neck. .85 1 utitltr Cysts and tumors of 
iicek, operations on, for malig- 
limit tumors, 
of thyroid gland, 317 

cliiiicnl eharactcristicM of, 317 
operative treatiiient of, 318 
palliative treatment of, 318 
prognosis ot, .318 
symptoms and diagnosis of, 318 
Cardin, careinorna of, o]ienitive treatment of. 

St.i; under Ksuphagns, operations 
in, resection of esophagus in. 
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Cariliao masaaKe in oasos of arrest of heart 
action, 607 
indications for, 607 

methods of approach to heart in, 607, 008 
Carotid body, tumor of, 40."i 
Carrel on experittioiit.al surgery of lieart, 009 
jj^'artcr’s methoil of rhinoinetatheais, 190 
• Cariincio of eye, 50 
Cataract, definition of, 22 
extraction of, 00 • 
hnr.l, 01 

in capsule, 05 
simple, 01, 02 
with ifiih'ctoiny, 02-35 
seeond.'iry, 05 

JieWecker operation in, 36 
(liseiHsion in, 05 
iieeillinK in, 05 
soft, .00 

linear extraction in, 01 
iieeillin}r of anterior capsule in, 30 
traumatic, with swellinj; of lens, paracen¬ 
tesis of cornea in, 21 
(!atarai-t mask, .0-1 

Cauldwell-liUc. radical extranasal operations 
on nntriiin of Ilighinore, 197 
Cautery in corneal ulcer, 23 
in treatment of doubtful areas following 
operations on earciiioma of 
breast, C6S 

Cautery puncture for senile ectropion, 
for spastic, entrojiion, 65 
Celiotomy, 772 

Kcneral considerations of, 772 
general technic of, 773 
adhesions in, 7,SO 

peritoneal, piotecti\e value of, 780 
postoperative, 7.H1 
prevention of, 781 
assistants in, 775 
closure of wound in, 7S1 
clothing of ]iatient for operation in, 774 
drainage in, 782 
dressing in, 7.S5 
hemorrhage in, 781 
incision in, 777 
length of, 779 
operating room in, 775 
position of operator in, 775 
position of patient in, 770 
preparation of field of oper.-ition in, 774 

? |reparntion of patient in, 773 
ireatmeiit of open wounds in, 779 
postoporativo trontmont of, 785 
bronchitis and pneumonia in, 788 
diet in, 788 

excretion of urine in, 788 
foreign bodies in, 787 
hemorrhage in, 788 
mania in, acute, 789 
mechanical ileus in, 787 
meteorism in, 787 
nausea and vomiting in, 786 
pain ill, 785 

peritonitis in, 788 • 

phlebitis in, 789 

pulmomiry embolism and racsonteric 
thrombosis in, 788 


Celiotomy, postoper&tive treatment of, rest- 
' lessness and sleeplessness in, 789 

restlessness in, ci(trcmc, 788 

thirst in, 785 

Cellulitis, gangrenous, of breast, operative 
treatment of, 636 
mild, of abilominal w.all, 760 
of orbit, ineisiun for, 86 
Cerebellar abseess of otitic origin, operative 
treatment of, 164 
surgical anatomy in, 164 
tccimic of, 164 

(1) incision in, 164 

(2) removal of bone in, 165 

(3) exploration of cerebellum in, 165 

(4) ilrainage of aliscess in, 166 
Cerebral abscess of otitic origin, operative 

treatment of, 159 
after-trcatnient in, 103 
digital exploration in, 104 
hernia cerebri in, 164' 
indications for, lOU 
prcjiaratioii of patient for, ICO 
prognosis in, 163 
surgical anatomy in, 1.59 
tccimic of, 160 

(1) incision in, 160 

(2) removal of bone in. 161 

(3) examination of dura in, 161 

(4) exploration of teiiiporosphcnoidal 

lolie in, 102 

Whiting cnceplialoscope in, 163 

(5) draiiiage of abscess in, 163 

(0) dressing in, lO.'i 

Cervical adcuiti.s, tuberciiions. Sec Tubercu¬ 
lous cervical adenitis. 

Cervical auricles, 401, 1115 
Cervical ribs, operations lor, 410 
dangers of, -111 
technic of, -111 

COialaxioii, operative treatment of, 50 
Chisels and gouges for ear operations, 109 , 
lOioked disk, 11 

brain tiiinors and, 15 
changes of visual Held in, 14 
course of, 12 
diagnosis of, 12 
etiology of, 11, 12 
suiiiinary of, 16 
treatment of, 15 

Chondrotoiny of first rib, in operative treat¬ 
ment for tuberculosis of lungs, 
542 

Choroid coat of eye, aiiatumy of, 21 
Chvostek's test ia tetania parathyroopriva, 326 
Cicatricial ectropion, 58. See also under 
Ketiupion. 

Cicatricial entropion, 65. See also under En¬ 
tropion. 

Ciliary laxly of eye, anatomy of, 21 , 

injuries to, treatment of, 45 
Cochlea, anatomy of, 146 
Coley's toxins for inoperable sarcoma of 
breast, 674 

Coliimna of nose, operations for restoration' 
of, 186 

Conjunctiva, 54 
anatomy of, 22 
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Conjunctiva, forciKu boilies in, extraction of, 
injcctiouH in, 2.'5 

ptorvKiuin in, (ipcralion for, 2.'« 27 
superficial noiinils of, M 

Contusions of alxioiiiinal wall, 7.")!> 
of breast, treatnicnt of, tiiM 

Cornea, anatomy of. 20 

foreiRii boilies in, extraction of, 16 
paracentesis of, 2+ 
ulcer of. 22 
enuterixation for, 21! 

Saetniscli incisinn of cornea for. 2.‘l 
tattooini; of cornea for, 2.1 
instniinents in, 21 
operation in, 2t 
paracentesis of cornea in, 21 
w-ouiub) of. ileep, 11 
superficial, 14 

Cretinism, transplantation of tliyroiil for, ;120 

CJrile, “block (tisscction ’' of. in cancer oi 
upper part ol neck secoinlarx to 
cancer in nioiitli, pi'.l 
clamps of, .'17!) 

inetlioil of, for a<lniinistrafion ol nin'slhcsia 
in operations tor cxopliflialniic 
jToiter, 2SI 

on two sta);e operation in conipli'tc larMi- 
fiectoini, .l."i2 
retractors of. .17s 

Crump's use of saii.sai,'e skin in X ray ilia); 

iiosis anil treatineiit ol esoplia 
Kcal stiicfiire. 121 

Culilesac of exelnl. operation lor restor.ition 
of. 7171 

Ciirct, mastoiil, use irf, lull 
as a planini; instniinent. lo6 
ns a rnfari ciiftiiii; insliiiiiient. 1U7 
for rcnioMiu; paiticles of lione, Ins 
of various tjpes. los 

Cusliin^, on cliani'es in \isiial lielil aiol clioke.l 
, • disk. 11 

on course of choked disk, l.’l 
on relation of \isiial ilistiirbances to 
pituit.ary disease, P, ID 

Cystic diseases of breast, CHS 
classification of cysts in, flt.'i 
dermoid, 610 
simple. 64.') 

with iiitracvstic papillomatous growths, 
640 

conservative amputation of breast in, with 
axillary glands and fascia, OHS 
technic of, 6:i!l 

plastic incision of one or both breasts 
in, by means of Thoinas seini 
lunar tlioracomammarv incision, 
6.19 

comment on, 643 

plastic resection of breast in (Warren), 
643 

simple amputation of breast in. by anterior 
elliptical incision, 639 

Cysts and tumors of neck, oiierations for, 102 
for benign tumors, 402 

branchial cysts and flstulie, 40i 
cervical auricles, 40.1 
hygroma colli, 402 


Cysts and tumors of nwk, operations for, for 
Isinign tumors, thyroglossnl cysts 
and siiiusi's,' tO.'l 
technic of o|s>ration in, 403, 404 
true tumors, 102 
tumors of the carolnl boily, 40,'> 
tor inalignant tumors, 106 
location of tumors in, t06 
s|H'cial Icatiires in, 107 
structures inxohcil iii, 107 
tcidinic of operation in, lO.S 

“ bloi’k dussivtiou ’' of t'rile for cancer 
til upper part of neck sivondary 
to cancer ill mouth, 109 
for caicinonia below or aillicrent to 
lower bonier of inainlilde, lO.S 
for carciiioina ill supraclax iciilai; ro- 
gion, 109 

for tniiior of submeiilal region, lO.S 

1 lacryoi-ystills, (diromc, extirpation of liicri- 
ni.al sac lot. 7!l 

li.'ixis incision toi exposuie of :i|ipi'n(tix, 766 

I iclagi iiieri''s operation for lolhereiit pen 
cardiuin, .169 

l•elorUle's luetlioil of dei'orl liait loii of luilg 
lor I'inpveiiia ol jileural cavity, 
,l:i I 

Hennett, inxention of eli'ctnc oplilhalnios<‘ope 
bx. II 

li<-|iage thoiaiopiasly operalion foi empyema 
ot pleura, .130 

I lexonx libel's method of plastic operation for 
repair of ala ol iiosi'. 161 

Ilieffeiibai h's m■•lholl ol ri'sloralion of co 
liiiiina ol nose, Ixi! 

Dilferential pressiiie in operatixi' tn-atmeiit 
ol wounds of heart. .19.3 
to iixere<imi' dangers ol pmaimothorax, .106 
llaiK'r's methoil ol, .107 
Saiierbiiieh's methoil of, .106 

Iblfiise hypertrophy ol bieasl, 62.1 

Hilatatioii for benign cii'atricial sleiiosis of 
esophagus. 1.19 

III treatment of malignant new growths of 
esophagns, IIS 

of esophagus. Si i iinihr Ksopliiigiis. 
of strictures ol esophagus. ,See under 
Ksophagiis, operations on. 

Iliphthcrin. tracheotomy in, 3.16 

Itiverticiila of esophagus, diagtiosis and treat¬ 
ment of, 449 
pulsation, 449 
traction, 4.10 
opi'rntion for, .lot 

after treatineiit in, •')02 
aniitomicnl consiilerations in, .601 
technic of, .101 

threaded bougie for passing or diagnosing, 
49.1 

Dowd's operation through transverse incision 
in tuberculous cervical adenitis, 
393 

Drainage, simple, for treatment of bronchiec¬ 
tasis, 141 

Dressing, mastoid, ordinary, 103 
sinus thromtiosis (neck), 103 

Drum fur testing points of instruments, 32 
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Dunham’s method of internal esophngotomjr 
combined with gastrostomy, 497 
wiro-and spindle bougie for strictures of 
esophagus, 49H 

Kar, anatomy of. Stf vndcr Ear, operations 
on. 

foreign bodies in, lid 

opemtioiis for removal of, 110 
inllammation of, 91 
diagnosis of, 91 

fiinetioiial examination of ear in, 96 
general aids to, 96 
blood eonnts in, 97 
blood cultures in, 97 
smears of aural discharge in, 96 
X-ray examination in, 97 
history in, 91 

physical examination of ear in, 92 
instruments for, 98 
of mastoid process, 96 
tenderness in, 96 

of tympanic inembrano and .auditory 
canal, 94 

acutely inflamed tympanic mem¬ 
brane in, 95 

evidences of chronic middle car 
suppuration in, 95 
exostoses on canal wall in, 95 
furuncle of auditory canal in, 95 
normal tyinpauic membrane in, 
94 

sagging of auditory canal in, 95 
speculum in, introduction of, 94 
syringing in, 9.3 
symptoms in, 92 
chills, 92 
luiusen, 92 
pain, 92 

middle, chronic suppuration of, symptoms 
of, in auditory canal, 95 
wounds of, operations for, 110 
Ear, operations on, 97 

for bruin abscess of otitic origin, 1.59 
for cereladlar abscess of otitic origin, 164 
surgical anatomy in, 164 
teclinic of operation in, 164 

(1) incision in, 164 

(2) removal of bone in, 165 

(:i) exploration of cerebellum in, 165 

(4) drainage of abscess in, 166 
for cerebral abscess of otitic origin, 159 
after-treatment in, 16.3 
digital exploration in, 164 
hernia cerebri in, 164 
indications for, 160 
]ireparation of patient for, 160 
prognosis of, 163 
surgical anatomy in, 159 
technic of operation in, 160 

(1) incision in, 160 

(2) removal of bone in, 161 

(3) examination of dura in, 161 

(4) exploration of temporosphenoidal 

lobe in, 162 

Whiting encephnioscopc in, 163 

(5) drninnge of abscess in, 163 

(6) dressing in, 163 


Ear, operations on, for furuncle of auditory 
canal, 101 • 

indications for, 101 
instruments for, 101 
preparation in, 102 
recurrence in, 102 
technic of, 102 

for removal of foreign bodies in ear, 110 
indications for, 110 
technic of, 110 

for thrombosis of sigmoid and lateral sinus, 
149 

indications for, 150 

indications for ligation and resection of 
jugular vein in, 151 
jugular bulb operations in, 151 
ligation and resection of internal jugular 
vein in, 156 

contra-indications to, 157 
indications for, 156 
technic of, 157-1.59 
surgical anatomy in, 149 
technic of, 152 

mastoid operation in, 152 

(1) prolongation of posterior incision 

in, 1.52 

(2) preliminary delineation of sinus 

plate in, 152 

(,3) removal of bone over posterior 
part of sinus plate in, 152 

(4) removal of sinus plate in, 153 

(5) placement of iodoform plugs in, 

1.54 

(6) opening of sinus in, 155 

(7) packing of sinus and application 

of dressing in, 156 
for wounds of ear, 110 
myringotomy or incision of tympanic mem¬ 
brane, 97 

anatomical considerations in, 98 
anesthetic in, 99 

dangers of, 100 . , 

indications for, 98 
instruments for, 98 
line of ineision in, 99 
preparation for, 99 
results in, 101 
on labyrinth, 142 
after-treatment in, 149 
anatomical considerations of, 145 
cochlea in, 146 
semicircular canals in, 146 
vestibule in, 145 
choice of operation in, 149 
contra-indications to, 145 
functional tests in, 143 
absolute hearing test, 143 
caloric test, 143 
flstula test, 144 
rotation teat, 143 
general considerations in, 145 
Ilinsberg operation in, 147 
indications for, 145 _ 

Neumann operation in, 148 
structures to be avoided in, 149 
surgical guides to vestibule in, 147 
symptoms of vestibule irritation in, 144 
ataxia in, 144 
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Em, opeiations on, on labyrinth, syniptoniB of 
vestibule irritation in, nystaK'ims 
in, 144 
vertigo in, 144 
operative tei-hnic in, 102 
anesthetist's shioKl in, 102 
chisels and gouges in, 109 
instrument table in, 102 
instruments in, 10:< 
for ligation of jugular vein, lO.'i 
for lumbar punetiire, lo.') 
for radical mastoiil uperation, 104 
for simple mastoid uperatiuii, lO.'l 
for skin grafting, 101 
miscellaiienuH, 104 
local preparation in. 1o:t 
mastoid enret in, use of, 100 
as a planing instrument, loO 
as a rotary cutting instrniiient, 107 
for renio\ing particles of bone, lOS 
of various types, lOS 
mastoid dressing in, orilinary, lO.'l 
mastoid sponges in, lO.'l 
operating table in. 102 
preparation of operator in, 10;i 
preparation of skin grafts in, lO.'l 
rongeur forceps in, iis(> of, lOS 
sinus thrombosis (neck) dressing in, lO.'t 
solutions in, lO.'l 

radical mastoid ojieration in, l.'io 
after-treatment in, 140 
skin grafting in, 110, III 
anatomical cuiisiilerntions in, l.'II 
canal tor ti'nsor tynipani muscle in, 132 
character of bone in, 131 
custacliian tube in, I.'I2 
external semicircular canal in, 132 
facial nerve in, 131 
foramen ovale and rotundiini in, 132 
glenoid fossa in, 132 
jugular bulb in, 132 
lateral sinus in, 132 
promontory in, 132 
tegmen tympani in, 133 
complications following, 142 
indications for, 130 
injury to facial nerve in, 140 
prognosis of, 142 
technic of, 133 

(1) incision in, 133 

(2) reflection of periosteum and sepa¬ 

ration of fibrous auditory canal 
in, 1.33 

(3) preliminary removal of bone over 

outer wall of attic, antrum and 
posterior canal wall in, 134 

(4) opening of antrum and removal of 

mastoid cells in, 134 
(<1) rentoval of postcrosuperior quad 
rant of bony canal wall in, 13.1 

(6) lowering of facial ridge in, 136 

(7) removal of outer wall of attic in, 

136 

(8) obliteration of hypotympaniim in, 

137 

(9) curettage of eustachian tube in, 138 

(10) formation of plastic flap in, 1.39 

(11) suture of posterior wound in, 139 


Kar, u|)ernlions on, simple mastoid operation 

III, 111 

afler-treatnient in, 126 
deln>eil Inuiling in, 127 

bare or iiivrotic bone in mastoid cav¬ 
ity III, 127 

cuiitliiucit suppuration in middle car 
III, 127 

general constitutional dclivts in, 128 
exposure of tliirii in, 127 
general considerations in. 126 

discharge fioiii aiidiloiy canal in, iLfi 
pain III, 126 
teinperatiire in, 126 
packing and dressing in, 126 
noiiiids ol dura in, 127 
Mounds of sinus in. 127 
anatoniical consideiations in, 114 
ailitiis III, ll.'i 
dura III, I 16 
facial none in, 116 
liori/.oiital sciiiicirciihir canni in, 110 
mastoid aiitiiiin in. ll.'i 
mastoid cells in, 117 
sigmoid s.iiiis III, 1 16 
surface niarkiiigs in, lit 
blood clot dressing ill, 129 
indications tor, 111 

aural <liscliarge in, 112 
complicatioiiN III, 111 
eonslitiitional syiii|doins in, lit 
drum membrane and canal m'iiII in, 112 
duration ot suiiptoins in. 111 
intei'tioii III, nature of, ll.'i 
masloiil teinlerni'ss in, 113 
temperature in, 113 
postoperative complications in, 128 
prognosis of, 128 
technic of, 117 

( I) incision in, 117 

(2) elevation of periosteiini in, 118 

(3) opening of aiitnini in, li'l 
faults III, 126 

(4) initial gioove in, foniiatioa of. 121 
t.'i) removal of niasloid tip in, 121 

(6) removal of /ygoinatic cells and 

flnal trealment of antrum in, 122 

(7) sinus plate in, 123 

(8) exposure of dura in, 12t 

(9) exposure of sinus in, 124 
(16) suture of flaps in, 123 

(11) parking of operntivo cavity in, 

12.3 

(12) parking of auditory canal in, 125 

(13) application of bandage in, 12.3 
Kcchyniosis, spontaneous, treatment of, 627 
Kchinoroccus cysts of abdominal wall, 764 

changes in, 764 
treatment of, 764 

Kchinocorriis of lung, operation for, 5.31 
Krtropion, .38 
cicatricial, 62 

skin grafting for, 63 
Wharton-.Iones o|icration for, 63 
senile, .39 

cniitery puncture for, .39 
Kiilint-Mellcr operation for, 50-62 
spastic, treatment of, .38 
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Electricity in treatment of keloiil of breast, 
638 

Electrolysis for removal of eyelaslies, •'54 
in <lilatntion of strietiires of esophajfus, 49.’) 
intra-osopha(;e!il, in treatment of benign 
eieatrieial stenosis of esophafrus, 
441 

Emboli, pulmonary, following celiotomy, 788 
Trenileleubiirff’s operation for removal of, 
(108 

j;enernl eonsHli'ratioiis of, 6(18 
teelinie ol, (i09 

EmpliysLina of liuif's, operative treatment of, 

rjr,2 

Empyema in pleural cavity, operations for, 
.'527 

bismiitli paste injections in, .53.') 
eomliineil methods in, for old empyemata, 
.'i;u 

decortication of lung in, .'331 
Estlander's operation in, 529 
indirations for, 529 
teelinie of, .530 

inten-ostal tlioracotomy in, 527 
jmnetiire witli subsequent drainage in, 527 
indications for, 527 
technic of, 527 
resection of ribs in, 527 
nnesthesin in, 527 
instruments in, .527 
technic of operation in, 528 
aspiration apparatus for, 529 
drainage in, 528 

incision and opening of sacs in, 528 
irrigation of cavity with solutions in, 
529 

removal of pus in, 528 
Scliede’s thoracoplasty operation in, .530 
Sudeck's operation in, 530 

Encephaloscope, Whiting, 103 

Enehondroma of breast, operative treatment 
of, 010 

Endoscojie, direct, in gastroscopy, 462 
value of, 470 

Endothelioma of breast, operative treatment 
of, 646 

Endothyropexy, 292 

Entropion, 64 
cicatricial, 65 

canlhoplasty in, 66 
Snellen's operation for, 65 
tarsorrhapliy for, 66, 67 
spastic, 64 

cautery puncture for (Ziegler), 65 
Ciaillard sutures for treatment of, 64 

Enueleation of eye, 50 
anesthesia in, .51 
artificial eyes after, 52 
indications for, 50 
instruments for, 51 
technic of, 51 
modified, 52 

Epiglottidcetomy, 3.39 
indications for, 339 
results of, 340 
technic, of, 339 

Epiglottis, removal of. See Epiglottidectomy. 

Epithelial bodies, 273 


Epithelioma of esophagus, 443 
infiltrating, 446 

of larynx, complete laryngectomy in, 348. 

See also Laryngeitomy, com¬ 
plete. 

Erb’s test in tetania parathyreopriva, 323 
Esophageal stricture, use of sausage skin in 
X-ray diagnosis and tteatment 
of, 421 

passage of skin in, 425 
preparation of akin in, 424 
technic of treatment in, 426 
technic, of X-ray examination in, 425 
Esophagoplasty, 522 

Esophugoscope in examination of esophagus, 
430 

Jane way’s, 430 
dimensions of, 432 
Lcwisohii’s, 432 
Esophagoscopy, 417 
anatomical considerations in, 417 
course of esophagus in, 420 
length of cso[)hagus in, 418 
position of esophagus in, 417 
diagnosis and treatment of esophageal 
lesions by means of, 437 
benign cicatricial stenosis, 437 
appearance of, through esophagoscope, 

438 

etiology of, 437 

mortality without esophagoscopy in, 

439 

treatment of, 439 
conclusions from, 442 
in stenosis ro(|uiring dilatation only, 
4,39 

in stenosis requiring gastrostomy, 
441 

in stenosis requiring intra-osophageal 
operative |irocedure, 439 
internal esophagotoray in, 440 
intra-esophageal electrolysis in, 
441 

benign tumors, 443 
congenitul stenosis, 442 
dilatations of esophagus, 450 
due to cardiospasm, 451 

appearance of, through esophago- 
Bcope, 451 

treatment of, by dilatation, 452 
bougie ai*l in, 453 
hydrostatic, 453 
instrumental, 452 
dietetic, 454 
operative, 454 

due to spasmodic contrdetion, 450 
diverticula, 449 
pulsation, 449 
traction, 450 • 

foreign bodies in esophagus, 457 
diagnosis of, 457 

importance of skill in esophagoseopic 
treatment in, 459 
mortality in, 458 

removal of, through esophagoscope, 457 
inflammation and ulceration of the esoph¬ 
agus, 4.54 

in peptic ulcers, 455 
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Ilsophagoaropy. ilinKnoeiB nml trontnirnt of 

cMplinKOii I IpitinnH liy iiumiih of. 
inllaiiiiiintioii iiml ii'l.iTiition ot 
the C80p)iii);u8, in !<ypliilitic ul 
ceratioii. 4.'5.» 
in tul)(‘r<'iilonH Ipsiniis, 
siinplo indainiiiation in, l.'it 
nialiKBant now trowtlis, u:! 

ap|varaiu*i* ol, psopliaf;oHPO|a^. 

44 4 

of inliltraliii^ .. I l«i 

of polyponl III! 

of riiiK liko stenosis, 117 
of si'ciinilarv 117 

of ulcoratisi I'am-i’r, I III 
treatiiu'iit of. 117 
ililatation in, 44S 
intiiliatioii in, tf'i 
railiiiiii tliorapy in, I IS 
noiiroHi.s of OHoplia^iis, l.'iii 
ptiralvHiH mill paivsiH ol csopliai'iis, l.'ifl 
liiatorv ol, 127 

inHtriiiiioiilH nsi'il in, i:iii • 

liiixiliarv liilio foi aHpiiatiii); pnrposoH in, 

l.ll 

(■KOpliaunsi'opc in, l.'KI 
.Iiiiiowav' h, no 
(linii'ii.sioiis III, 1.12 
lioniaolin' h. 122 
illiiniinalion in, l.'Oi 
iiitra <’soplia);<‘al Iom')'|>s in, l.'ll 
objectivo exainination of intciior of eaopli 
' at;iia an anl to, 121 
Mixter's iiietlioil ot, 12.1 
preliniinarv liislor\ taking; in. 121 
prcliniiiiarv jiliysical I'Xaiiiiiiatioii in, 121 
KoiitKcn rays in, 12.1 

iiKO of saiisii);)' skin in, 121 
paHsiiKO ol, rj.'i 
preparation of, 121 
teehnic of exaniinatioii in, }2.'i 
Riinipera metlioil ol, 122 
soiindinK in, 423 
Strauss'a methoil of, 122 
tei'liiiic of examination in, l.’t2 
anesthesia in, 4.'i:t 
assistant in, 124 

introiliirtion of esophaKoscopc in, 4.14 
position of jiatient in, 4.'l.'l 
preparation of patient in, 432 
KsophaRotome. 440 
Esopliadotoniy, 4!t7 
danKors of, .'•00 
external. 4!)8 

an.atomicnl consiilerations of, 499 
indications for, 498 
technic of, 199 
internal, 497 

combined with (rastrostomy, 497 
for benign cicatricial stenosis of esoph¬ 
agus, 410 

Emphagns, anatomy of, 417 
course of esophagus in, 420 
length of esophagus in, 418 
position of esophagus in. 417 
benign cicatricial stenosis of, 437 
appearance of, throi)gh esophagoscope, 438 
etiology of, 437 


Ksophagiis, Wiiigii cicatricial stenosis of, nior- 
talilv u ithoiit esopliagosi'upy in, 
4;t!» ■ 

treutiiiciit of, through eHuphagosco|u', 439 
cenchisioiiH friini, 142 
III NtciioMs reipiiniig dihitution only, 

I. !9 

ill stenosis rcpiiniig gastrostomy, 441- 
III stenosis icipiiriiig iiilia esophageal 
operatiie procedure. 139 
iiili'rnal esophiigotoiiiy in, 110 
intia i‘sophageal eh'rl rob sis in, 411 
Is-nign tiiiiiois ot. diagnosis ami treiitnient 
ol, bv iiicans ol esophagoscopy, 

II. I 

congenital stenosis of, treatinent of, 412 
dilatations ot, iliagnosis ami Ireatnient of, 
lo esoph:igoscop\, l.'ill 
dm* to cardiospasm, l.'ll 

..I. through I'sophagoscoiie, 

l.’.l 

Irealinent id', by dilatation, I.'i2 
bougie aid in, l.''>3 
liMlrost'ilic. I')3 
■ listniineiital, I.'i2 
dietetic, l.'ll 

operatiic. I.'i.l 

doe to spasmodic contraction, 4,'iO 
diierliciila ol, .'■HI. Sii iihn iiinhr Esoph¬ 
agus, opeiiitions on. 
iliagnosis ami tiealinent ol. 119 
piilsalion, 119 
traction, l.'iil 

Mivtr'r's method of denionstration of, 423 
threaded bougii> tor passing and diag¬ 
nosing of, Itl.'l 

exainination ol. with esophagoscope, Sre 
iOsophagoscopy. 

foreign bodies in, location and reinovnl of, 
by esophagoscopi, I.'m 
iinportjince of skill in, l.'iil 
mortalil) in, b'lit 
by cxb'rnal esopliagotomy, I9S 
inllaminntion and iilceiation of, dingnosiR 
and treatment of, by esoplingOR- 
copy, I "i I 

in peptic, ulcers, l.'i.'i 
III syphilitic ulceration, l.'i.'i 
in tiilierculoiiH lesions, 4.'i.'i 
sim))le inflnniniation in, 4.'i4 
malignant new growths of, 443 
apfienrance ot, through esophagoicope, 
444 

of inflltrating epithelioma, 446 
of polypoid type, 446 
of ring like stenosis, 447 
of secondary growths, 447 
of ulcerated cancer, 446 
treatment of, 447 
dilatation in, 448 
intubation in, 418 
radium therapy in, 448 
neurosis of, diagnoi6s and treatment of, by 
esophagoscopy, 4.’i6 

objective examination of interior of, 421 
Mixter's method of, 423 
preliminary history talcing in, 421 
preliminary physical examination in, 421 
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KaophaguB, objective examination of interior 
of, KBntgcn raya in. 423 
use of HnuHage skin in, 424 
passage of, 42.'> 
jirepurution (tf, 424 
teclinic of examination in, 425 
Uiitiipel's iiietliod of, 422 
Hniiiiditig in, 422 
Htraiiss’s method of, 422 
paralysis and paresis oi, diagnosis and treat¬ 
ment of, by esoidiagoseopy, 4.56 
resc-etion of, .502. .See also under Ksopli- 
agiis. operations on. 

strietnres of, Ml.'l. See also under Ksoph- 
agns, operations on. 

esophagotoiny eoinbined with gastros¬ 
tomy for. See Esophagotomy. 
external esojihagotomy for, 499 
Esoplingns, operations on, 491 
esuplingoplasty, .522 
esophagotomy, 497 
dangers of, 500 
external, 498 

anntomieal considerations of, 499 
indications for, 498 
technic of, 499 
^ternai, 497 

combined witli gastrostomy, 497 
for diverticulum, 501 
after-treatment of, 502 
anatomical considerations of, 501 
technic of, 501 

introduction of sounds in, 491 
anatomical considerations of, 491 
, for diagnosis, 492 

for dilatation of strictures, 493 
bougie with threail guide in, 494 
contra-indications'to, 490 
dangers of, 496 
electrolysis in, 495 
filiform bougies in, 493 
rubber tube stretched over long probe 
in, 494 

technic of passing bougie in, 493 
types of bougies used in, 492 
resection of esophagus, 502 

by intrathoracic resection of tumor and 
anastomosis of esophagus and 
stomach by a button, for larger 
carcinomata of cardia, 518 
with Payr’s button, 518 
with Tiegel's button, 519 
by invagination method for carcinoma of 
the cardia, 518 

by transpleural route for carcinoma of 
the cardia, 517 

combined abdominothoracic procedure in, 
* for carcinoma of cardia, 520 
dangers and difficulties of, 522 
in abdominal portion, 517 
in cervical portion. 502 

anatomical considerations of, 502 
causes of failure in, 504 
dangers of, 504 
results of, .504 
technic of, 502 

restoration of esophagus in, 502 
in thoracic portion, 504 


Esophagus, operations on, resection of esoph¬ 
agus, in thoracic portion, ana¬ 
tomical considerations of, 509 
general considerations of intrathoracic 
operations in, 504 
anesthesia in, 507 
pneumothorax in, 504 
colhipse of lung in, 504 
diminished diastolic expansion of 
heart in, 505 

displacement of mediastinum in, 
505 

‘ ‘ mediastinal fluttering ’ ’ in, 505 
overcoming dangers of, by differ¬ 
ential pressure, 506 
Braiicr method of, 507 
Sauerbruch method of, 506 
by intratracheal insufflation, 507 
in absence of apparatus, 506 
preparation of patient for, 507 
technic of, 507 
indications for, 508 
instruments used in, 509 
technic of, 510 

(1) gastrostomy preceding, 510 

(2) incision in, 511 

(3) opening of pleura in, 511 

(4) freeing lung of adhesions in, 512 

(5) liberating esophagus from sur¬ 
rounding structures in, 512 

(6) preparation for dividing esoph¬ 
agus in, 515 

(7) resection of esophagus in,' 515 

(8) closing of chest in, 516 

(9) suturing of esophagus to skin in, 
516 

(10) after-treatment in, 516 
through neck and abdomen without open¬ 
ing thorax, for carcinomata of 
cardia, 521 

through resection of first, second and 
third ribs, for carcinonia of up¬ 
per part, 520 

Estlandcr’s operation for empyema of pleural 
cavity, 529 
indications for, 529 
technic of, 530 

Exenteration of orbit, 89 
technic of, 89, 90 

Exophthalmic goiter, non-operative treatment 
of, 278 

Exophthalmic goiter, operations for, 275 
anatomical considerations in, 269. See also 
under Thyroid gland, 
anesthesia in, 283 

Crile’s method in administration of, 284 
general, 284 

intratracheal insufflation, 284 
local, 285 
rectal, 284 

contra-indications to, 278 
summary of, 282 
mneral considerations of, 275 
mdications for, 276 
summary of, 282 
operative procedures in, 279 
choice of, 283 

injections into gland in, 282 
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Exophthalmie goit4^r, operative proeetlurea in, 
ligation of reMela in, 'i79 
partial thyroitleetomy in, 380 
aympathectomy in, 283 
thymectomy in, 381 
po8toperati%'e care in, 385 
poatoperative rcaulta in, 386 
functional, 387 
mortality in, 386 
^mptoma of, 375 
technie of, 204 
oniicicatioii in, .'113 

excision or extirpation of one IoIh* or one 
lobe anil iHtbnniR in, 307 
closure of moiiiiil in, .'105 
drainage in, .'105 
incision in, 307 
o|)erative technic in, 307 
cxenteratinn in, .'IKI 
ttcneral consiilcratiuns of, 301 
incisions in, 3!«i 

ligation of inferior tliyroi<l artery in, .100 
anterior op<>ratinn in, lOO 
|) 08 terior o|H>rntion in. III 
ligation of an|K‘rior thyroid vessels in,.'t07 
resection in, 100 
Exophthalmoinetcr, llertell's, 4 
Exothyrojiexy, 303 

Extradural tumors of spine, removal of, 008 
Exudates, inflainiiiatory. in [M>ricardiiim, ns{ii- 
ration or ilrainage of, 57.8 
general considerntions of, 578 
in serous eifusions, 570 
in tiilierculouB (lericarditis, 580 
operative procedures in, 580 
pericardiotomy uilli ilrainagi* in. 580 
pericardiotomy without drainage in, 587 
indications for, 570 
in siippurntiie pericarditis, 570 
pericardiocentesis in, 580 
indications for, 580 
perieafdiotomy verstu, 580 
site of puncture in, .581 
technic of, 583 
pericardiotomy in, 581 

for evacuation of purulent exiulatc, 581 
resection of seventh, nr sixtii and 
seventh costal cartilages in, 
.585 

resection of sixth cartilage in, 584 
indications for, 581 
methods of, 581 
results of, 586 
Eye, choked disk in, 11 
brain tumors and, 15 ^ 

changes of visual field in, 1C 
coarse of, 12 
diagnosis of, 12 
etiology of, 11, 12 
summary of, 16 
treatment of, 15 
lEfe, examiuation of, 1 
auscultation in, 4 

inspection in, 1 i 

measurements in, 3 
of vision, 4 

blind spots in, 8 
Bjerrum test for, 8 


Eye, examination of vision, central, 4 

ill relation to cerebral surgical iliseaae, 0 
|8’ripher(il, 5 

method of examiiiatioii in, 6 
|a*rimeter in, 5 
scheme for flehl of, 0 
ophthaliiiosi'iipic, 1(1 
palpation in, 3 
transilluiniiiatioii in, 4 
Kye. o|H>rations on, 17 
anCNlhesia for, 18 
general, IS 
local. IS. I‘.» 

CM uc lea I ion in, 50 
iinestheKia in, 51 
artilicial eyes after, 53 
indicalioiis lor, 51) 
iiistriimeiils lor, 51 
techiiie of. 51 
moililied, .53 
for chalarion, 5li 
for in.iuneN to eyeball, tl 
by foreign boilies, 1.5 
in con.ioiieliva, 15 
III cornea, 46 
III interior. 111 

local I/.a I ion of, til 
magnet tc, 50 
non magnetic. III 
ill ciliary body, 15 
ill con imictiMi, superficial, 41 
111 cornea, ileeji, 44 
siiperlicial, 11 

III wlera, small penetrating, 45 
for striibismiis, 4(1 

lleesi' resection in, 4(1 
tiH’hnii' of, 41 II 
tenotomy in. 41 * 

ti'chiiii' Ilf, l.'l, 44 
generni coiiHiilerntions of, 17 
on con.iiinctiMi, 35 

injeetioiiH in, 35 , 

pterygium in, McKcvnold's o]M'ration for, 
35 37 

on cornea, 33 

lor paraeeiitesiH, 3t 
for iileer, 33 
CRUterixation m, 31 
Baemisch incision of cornea in, 21 
tattooing of cornea in, 21 
instruments in, 24 
u|icration in, 24 

on eyelashes, 51. Hre aUio under Eye- 
lushes. 

on eyelids, 03-7."i. See aln> under Eyelids, 
on iris, 27 
iridectomy, 27 
anesthesia in, 27 
instruments fur, 27 
tcchnie of, 37-20 

on lacrimal apparatus, 75. Sec also l-iocri- 
mill apparatus. 

on lens, 20 

for cataract, 10 
hard, 11 

extraction of, in capsule, 15 
simple, 11, 12 
with iridectomy, 12-.15 
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Kyc, operntions on Icne, for cataract, second- 
nry, . 

DoWecker operation in, dO 
(liiw'iHHiuii in, 36 
nccdlinf' in, *15 


soft, :!0 

linear extraction of, .U 
neeilliiiB of anti-rior capsule in, dU 
for Blaucoiiia, 37 
alisolilte, 3!( 

enucleation in, 39 
acute, 37 

iridcetoniy in, 37 
inyoticH in, 37 
trephiiiiiiB in, 38 
elironie, 3,S 

iriilectoiuy in, 38 
tre|iliiniiiB in, 38 
from oiil iritis, 39 
iridectomy in, :I9 

for liiBli myoiiia, removal of lens in, 29 
operative teelinic of, 30 
on orhit, 81. See oho Orbit. 

HurBical anatomy of eyeball in, 20 
aqueous chamber in, 22 
choroid coat in, 21 
^ ciliary body in, 21 
conjunetiva in, 22 
cornea in, 20 
hyaloiil membr.ano in, 22 
iris in, 21 
lens in, 22 
e.ipbule of, 22 
cortex of, 22 
nucleus of, 22 
suspensory liBainent of, 22 


retina in, 22 
sclerotic coat In, 21 
tenon’s capsule in, 22 
vitreous chamber in, 22 
Eyelashes, operations on, .14 
• removal ot, by electrolysis, 54 
Eyelids, operations on, 53 
for ectropion, 58 


cicatricial, 62 

skin BrnftinB 63 
Wharton-.loiies operation in, 63 


senile, .59 

cautery puncture for, 69 
Kuhnt Meller operation for, 59-62 
spastic, 58 
for entropion, 64 
cicatricial, 65 

canthoplasty in, 66 
Snellen’s operation for, 65 
tarsorrhaphy in, 66, 67 
spastic, 64 

cautery puncture in (Ziegler), oa 
Gaillard sutures in, 64 
for injuries, 74 

from foreign bodies, 75 
superficial wounds in, 74 
for ptosis, 67 

resection of tarsus in, 68 


technic of, 69 

Taiisloy Hunt operation for, 68 
for restoration of culdesac, 71-74 
for sty (hordeolum), 55 


Eyelids, operations on, for symijlepharon, 

71 

May-TTotz operation in, 71 
for trachoma, 57 
surgical anatomy of, .53 

Facial nerve, injury to, in radical mastoid 
operation, 140 

Fascia, axillary, anatomy of, 621 
Fibro-epithelial tumors of breast, operative 
treatment of, 646 
Fibroma of abdominal wall, 764 

periductal, of breast, operative treatment 
of, 616 

Finger method of total, rhinoplasty, 178 
Finney’s method of rhinometathesis, 192 
Fistula', gastric, 763 
iiitestiiuil, 763 

of salivary glands and ducts. See Salivary 
glands and ducts. 

Forceps, rongeur, for ear operations, 108 
Foreign bodies in abdominal wall, 760 
in bronchi, removal of, 554 

by bronehotomy through chest walls, 363 
method of proceilnre in, .363 
site of thoracic incision in, 364 
in ear, 110 

operations for removal of, 110 
in oBOi>hagiis, external esophagotomy for 
removal of, 498 

location and removal of, by esophagos- 
copy, 157 

importance of skill in, 4.59 
mortality in, 458 
in eye, extraction of, 45 
in conjunctiva, 45 
in cornea, 46 
ill interior, 19 

localization of, 49 
magnetic, 50 
non-magnetic, 49 
in eyelids, 75 

in heart, operation for removal of, 606 
iiivolv ing heart and seen and felt exter¬ 
nally, 606 

permanently lodged in heart, 607 
small, introduced through recent wounds, 
606 

in orbit, incision for, 87 
in pericardium, operations for removal or, 
590 

in salivary ducts, removal of, 220 
in trachea or bronchi, operations for re¬ 
moval of, 371 
complications in, 372 
procedures in, 371 ^ 

left in wounds of celiotomy, 787 
Formalin applications in treatment of^ inop¬ 
erable Cancer of breast, 673 
Fractures of spine, operative treatment of, 
710 

in old fractures, 712 
in recent fractures, 710 
contra-indications to, 711 
indications for, 711 
preliminary treatment o^ 710 
technic of operation in, 712 
results of, 713 
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PrMtures, spontaneous, aeeompanying car¬ 
cinoma of breast, 874 

Freund’s method of cliondroloniy of first rili 
in o[«rative treiitinent of tulx'r 
culosis of luiipt, rit:? 

Friedrich’s method of extensive res<vtinii of 
ribs in 0 |>«‘riitise treiitmeiit of 
tuliereuloHis of liiii|;s, r>i:) 
Frontal sinus, n|H‘rutiunH on, IPS 
extrannsal, 2i)o 

Heck's doulile usteo|>lasti<' llap incthod 
of, L’O.t 

Hojck-laic mellioil of, •.’U.'i 
Killi.m's method of, L’Oil L'lll! 

Kii:i|i|>'s method of, L’le.’ 

Kiiliiit's inelhod of, L'lir> 
intranasiil, Itfit 

(iood's method of, l<)P 
Italic's method of, I'.tO 
Ful((uratiun m treatment of ino|M'ral)le can 
cer of breast, 117.1 

in treatment of ran area folhoMii); opeia 
tions tor earner of the bieast, 
(ifiS 

Furuncle of ainlitorv ential. P.'i 
opt'rulive treatment ol. I(l| 

Qnillard sutures for treatment ot spastie 
entropion, tit 

fialactocele. operative tieatnii'iit of. 11.17 
llalaetophoritis. opeiative treiitinent ot, ll.ll 
[Inlaetorrhea, treatnieiit ol, iIL''.’ 

[jail bluibler and duets, exposni** ot, tor opera 
tioii, 7ti!l 

n4‘vnn 'h iiieisioii in. 771 
Koeher's obli<|iie ineisioii in, 77ll 
A. W. iMiivo Itobson 'h iiieisioii in, 770 
vertical ineisioii in. 7il!t 
(iabniioeaiitery lor removal ol new uronlhs 
<111 vocal cords, tin 

[langrcno of lungs, o|s'rativc trcatmenl of, 

.'ilO 

Uangrenous cellulitis of breast, operative 
treatment of, 8.1(1 

[lastric crises of tabes, division ol posterior 
spinal roots for relict ol, 711 
results of, 718 

technic of o|ierntion for. /?<■<■ Ithixotoiny. 
iiastric fistnlie, 70.'l 

[InstroBcope, 1(14. ,8ie nluo (lastroscopy. 
jastroscopy. I0(t 

appearances of normal stomach in. 471 
cancer and ulcer of stomncli in, 47,'l 
apiiearances in, 47.1 

microscopic examination of portions of, 
474 

diagnosis of pathological conditions within 
stomach in, 471 

X-ray and gastroscofie in, combined, value 
of, 476 

comparative value of, 474 
field of usefulness of, 470 
history and general princijiles of, 460 
ilirect endoscope in, 462 
indirect telescope in, 462 
Jackson’s, Clievalier, .mdosi-ope in, 463 
von .Mikulicz gastroscope in, 461 
von Mikulicz’s work in, 461 
53B 


Oastroscopy, history and general principlel 
of, HewidzofT's gnstroscopo in, 
I8;i 

Itosniiheim‘s indin*cl optical gnstroacopo 
in, 4(11 

instniiiii'iits iisi'd in, 4(11 

dirist endoscope in, valiio of, 470 
gastrosco|ie m, 1(11 

ti'chiiic of inseitioii of gnstrosro|s> in, 468 
anesthesia in, 188 
passing III gaslioscope in, KlH 
position ot patient in, KiS 
(lastrostoniv in iri'.-itini'iil of benign cicatri¬ 
cial stenosis ot esophagus, 441 
ptcicdiiig coiiiplet<‘ Ian iigis'toiuy, 161 
(leniiaii iiictho,l of total rhinoplasty, ISO 
(iiraid's methoil ol niastopexy in treatment 
ol pendulous breast, (121 

(ilaiiconia, .17 
absobitt*. .l!l 

enucleation in, .'III, .111 
acute, .17 

II iilei toinv III, 17 
niyotics III, .17 

paiaiI'litesis of loinea in, 24 
tiephining III, .IS 
I hronic, .IS 

II iilei toinv III, IS 
licpliiiiiiig III, .IS 
troin iihl iiitis. .Ill 
iiliicctoiiiv in. 1 !l 

sccoiiilaiv, paiacentesis of cornea in, 24 
(ihilie ol ev,'. loieign bodies in, extraetion 
ot. Ill 

locali/alinii III, I'.l 
niagnclic. .611 
non magnetic, P.l 

(I luck on single stage operation in cnmplctu 
laiv ngcctoiny, l.'il 

(loiter, exophtlialiiiic Sir Kxophihniinic goi¬ 
ter 

(outer, lingual, Ircatnicnt of. Ill 
(ioilci. simple, operations for, 2.S0 • 

aiiatoniii-al consiilciations in Srr under 
'I'hyiiinl glami, uperiilioiiH on. 
contra indications to. 2!t(l 
indications tor. 'JS'l 
abnormally sitiiatiul goiter, 28!> 
deformity or discoinlorl, 2S!» 

(iressure i|istiirbnni-es. L'Kd 
suspicion of mnlignancy, 2S9 
symptoms ol toxemia, 21KI 
medical treatiiient vn. uiM'rativo tntatmeat 

III, 2!l(l 

results of operations in, 2113 
mortalitv 111 . 21(1 

postoiH-rntive complications in, 293 
ridief of svmp(oins in, 29’ 
surgical procei lures in, 290 
choice of, 291 

<lisplaiM>meiit or dislocation in, 202 
enucleation of tumors in, 291 
with excision in, 292 
with resection in, 292 
excision in, 291 

incision of i-ysts and exenteration in, 292 
isthmectoiny in. 292 
obsolete miithuds in, 293 
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Goiter, simple, 8ur(;ical procedures in, resec¬ 
tion in, 291 
with excision, 292 
traciiootoniy in, 292 
technic of, 294 
enucleation in, 312 

excision or extirpation of one lobe or 
one lobe and isthmus in, 297 
closure of wound in, 305 
drainage in, 305 
incision in, 297 
operative technic in, 297 
exenteration in, 313 
general considerations of, 294 
incisions in, 290 

ligation of inferior thyroid artery in, 309 
anterior operation in, 309 
posterior opcralion in, 311 
ligation of superior tliyroid vessels in, 307 
resection in, 300 

Good’s method of intrannsnl operation on 
frontal sinus, 199 

Graves’ disease, firr I'lxoplitlialinic goiter. 
Grossich’s method of using tincture of iodin 
for prepariition of operative 
field in operations, 774 

Gnisoz, work of, on intra’csopluigenl electroly- 
^ sis for treatment of benign cica¬ 

tricial stenosis, 441 

Gulocke’s mctlioil for division of posterior 
spinal routs, 719 

Gunn, Marcus, on courso of choked dikk, 13 
Gunshot wounds of abdominal wall, 760 
Gynecomazia, operative treatment of, 627 

von Hacker, method of, for repair of ala of 
, nose, 183 

for restoring esophagus following resec¬ 
tion of cervical portion, 504 
work of, on esophagoscopy, 429 
Hajek-Luc method of oxtrnnasal operation on 
frontal sinus, 205 

Halle’s method of intrauiisal operation on 
frontal sinus, 199 
Handley’s lymphoplnsty, 670 
Heart, foreign bodies in. Srr Heart, opera¬ 
tions on, for foreign bodies, 
suture of, in wounds of heart. Sec under 
Heart, operations on, for 
wounds. 

wounds of, operations for treatment of, 592. 

Sec also under Heart, operations 
on. 

Heart, operations on, 592 
cardiac massage in, 607 
indications for, 607 

methods of approach to heart in, 607, 
608 

experimental, 609 
for foreign bodies in heart, 606 
■ involving heart ami seen and felt exter¬ 
nally, 606 

permanently lodged in heart, 607 
small, introduced through recent wounds, 
606 

for removal of pulmonary emboli, Trende¬ 
lenburg’s operation, 608 
general considerations of, 608 


Heart, operations on, for removal of pul¬ 
monary emboli, Trendeleflburg’a 
operation, technic of, 609 
for wounds of heart, .592 
conclusions on, 603 
general considerations of, 592 
illustrative case of, 604 
indications for, .592 
postoperative treatment of, 603 
results of, 603 
technic of, .593 
anesthesia in, 593 
closure of siiperOcial wound in, 603 
differential pressure in, 593 
drainage in, 4500 
exi>()Hurc of heart in, 594 

by extrapleural exploratory pericar¬ 
diotomy, .597, .598 
by intereostnl incision, 595 
by osteoplastic flaps, 596 
location of wound in, 598 
preparation in, 593 
suture of heart in, 599 
inspection of lung in, 600 
suture m.aterial in, .599 
technic of, 599 

treatment for cessation of heart dur¬ 
ing, 600 

suture of pericardium in, 600 
Heart and [)ericardium, anatomy of, 571 
chest viall in, 576 
relations of lungs to, 577 
relations of pleura: to, 576 
heart in, 573 
arteries of, 574 
chambers of, 574 
nerves of, 574 
position of, 573 
structure of, 574 
veins of, 574 
pericardium in, 571 
blood supply of, 573 
divisions of, 573 
layers of, 572 
ligaments in, 573 

relations of heart and pericardium to 
thoracic wall in, 575 

Heidenhain's costotransversectomy operation, 
.560, .561 

Heliotherapy in treatment of tuberculous cer¬ 
vical adenitis, 388 

Hemilaminectomy in opening of spinal canal, 
692 

Hemorrhage following celiotomy, 788 
from intercostal and internal mammary ar¬ 
teries, operations to check, 532 
Hemothorax, operations on lungs for, 538 
Hernia, abdominal, 763 
cerebri, 164 

Hertell’s exophthalmometer, 4 
Heterochronic lactation, treatment of, 622 
Hill nnil Eisner indirect telescope for gastros¬ 
copy, 465 

Hinsberg operation on labyrinth, 147 
Hodgkin’s disease, 383 
diagnosis of, 383, 384 
generalization in, 384 
treatment in, 385 
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Hodgkin’s disease, medical treatment in, 

384 

' recurrence of, 384 
signs and symptoms of, 383 
surgical treatment of, 384 
X-ray treatment of, 384 
Hoffman’s test in tetania parathyreopriva, 
326 

Hollander's method of total rhinoplasty, 180 
Hordeolum, o|)oratiie treatment of, .'>3 
Hueter's method of restoration of tip of nose, 
187 

Hyaloid inombrnne of eye, anatomy of, 22 
Hydatitl ilisense of breast, pperntive treatment 
of, 637’ 

of lungs, operations for, ■'■31 
Hydrocephalus, mild ehronie, lumbar pnneture 
in treatment of, 678 

Hygroma colli, operative treatment for, 402 
Hyperthyroidism, treatment of, 27,3 
Hypertrophy of breast, iliffuse, operations for, 
62.3 

associated with pregnancy, 627 
prognosis in, 627 

not associated with pregnancy, 625 
vaginal, 626 

operati\e treatment of, 626 
aoiputation in, 626 
resection in, 626 
palliative treatment of, 626 

Ileus, mechanical, following celiot-oiny, 787 
Indian method of tot^il rhinoplasty, 170 
Inflammation of alnloininal wall. St, Abiloin- 
inal wall, iiillammation of. 
Inflammation and iilreiatioii o( csopliagiis, 
4.31 

Injetdions of sac in treatment of spina bifida, 
711 

Intercostal incision in exposure of heart for 
operation, .39.3 
Intestinal fistula-, 763 
Iridectomy, 27 
anesthesia in, 27 
instruments fur, 27 
technic, of, 27.29 
Iris, anatomy of, 21 
operation of iridectomy in, 27-29 
Iritis with tension, paracentesis of cornea for, 
24 

Irrigation of lacrimal passage, 78 
Israel’s method of rhinometathesis, 193 
method of total rhinoplasty, 178 
modification of Koenig's method of rhino- 
metathesis, 191 

Isthmce.tomy for siinph- goiter, 292 
Intradural tumors of spine, removal of, fol¬ 
lowing laminectomy, 698 
general technic of, 698 
special procedures at different levels of 
cord in, 701 

Intramedullary tumors of spinal cord, technic 
of removal of, following laminec¬ 
tomy, 702 

aspiration of cord in, 703 
failure to find growth in, 708 
incision of cord in, 704 
recognition of tumor in, 702 


Intrameiliillary tumors of spinal cord, removal 
of growth- ill, 70,3. 
extrusion of tumor in, 705 
Intubation, 364 

in malignant tumors of esophagus, 448 
indications for, 361 
remoral of cannula in, 36,3 
technic of, 36,3 

Italian method of total rhinoplasty, 176 

.Inckson’s, Chevalier, endoscu|Mi for gastros¬ 
copy, I6;i 
esophagOHcope. 430 
.1 aiicway's esophagus<‘ope, 430 
gastroscope, 461 

.losi'ph’s method for repair of ala of nose 
with transplantatiuii of iion-iio- 
iliincuhited skin flaps taken from 
nose, 18,3 

of rhinometathesis, 19.3 
Judd's operation of conservative ainpiitatlon 
of breast with axillary glands 
and fascia for cystic ilisenses of 
breast, 638 

■Tiigular linlli, o|ieiations on, for thrombosis 
of sigmoid and InUirnI sinus, 
1 . 31 

Jugular vein, inb-rniil, ligation and resection 
of, for thrombosis of sigmoid 
and lateral sinus, 156 
contra imlications to, 1.37 
itiilications lor, I.3I, 1,36 
U'chnic III, 1.37 |.3!1 

Keating Hart fiilgiiration method of treat¬ 
ing exposi-il area following op¬ 
eration for cancer of breast, 
668 

Ki-c-gan's method of total rhinoplasty, 170. 

Srr ll/so Ithinoplasty, total, Tn- 
ilian inethoil of 

Keloid of breast, electrical treatment of. 

638 ; 

radium therapy for, 638 
X-ray therapy for, 638 

Killian's method of cxtranasal o^ierntion on 
frontal sinus, 260 262 
Kirstein, work of, on esophagoscopy, 429 
Knapp’s method of oxtranasal operation on 
frontal sinus, 202 

Knopf’s apparatus for production of arti¬ 
ficial pneumothorax, 546 
Kocher’s method for exposure of heart bjr 
osteoplastic flap, .396 

modification of Heidenhain's costotrans- 
versi'ctomy, 561 

ohlii|uc incision for exposure of gall-blad¬ 
der and ducts, 770 

osteoplastic resection of sternum in an¬ 
terior mediastinotomy, .356 
Koenig’s method for repair of ala of nose, 
181 

method of rhinometathesis, 190 
Israel’s modification of, 191 
method of total rhinoplasty, 171 
Kolle’s method of restoration of tip of nose, 
187 

Krakau, work of, on esophagoscopy, 429 
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Kriinlein’s operation of osteoplastic resection 
of enter wall of orbit, 87 
operative technic in, 87-89 

Kubnt’s methoil of extrannsal operation on 
frontal sinus, 205 

Kuhnt-Meller operation for senile ectropion, 
59-62 

Kussmaul, work of, on csopliaKoscopy, 428 

Kiittnor’s oi>orntion for treatment of pcntlu- 
louB l)reaHt, 625 

Kyphosis of fetal spine a cause; of spina bi¬ 
fida, 725 

Labadio’s method of removal of tongue 
through jaw for treatment of 
malignant growths, 250 

Labyrinth, operations on, I (2 
after-treatment in, 149 
anatomical considerations in, 145 
cochlea in, 146 
semicircular canals in, 146 
vestibule in, 145 
choice of, 119 
contra-indications to, 145 
functional tests in, I t.'l 
absolutt* hearing test, 143 
caioric test, 143 
fistula test, 114 
rotation test, 143 
general considerations in, 145 
lliiisberg operation in, 147 
indications for, 145 
Neumann ojteration in, 14H 
struetures to be avoiiled in, 149 
surgical guides to vestibule in, 147 
symptoms of vestibule irritation in, 144 
ataxia, 144 
nystagmus, 144 
vertigo, 144 

Lacrimal apparatus, operations on, 75 
for irrigation, 78 
lacrimal sac extirpation, 79 
aftor-treatmeiit in, 82 
dissection in, 8(1 
incision in, priimiry, SU 
indications for, 79 
injection in, 79 
instriiinents for, 79 
suturing in, 82 

on lacrimal gland, excision of palpebral 
portion of, 83 
probing in, 70 

Blitting canaliculus and lacrimal duct in, 78 
surgical anatomy in, 75 
canaliculi in, 75 
lacrimal gland in, 75 
lacrimal groove in, 75 
lacrimal sac in, 75 
nasal duct in, 75 
Lacrimal probes, 76, 77 
Lacrimal punctum, 53 
Lacrimal sac speculum, liliieller’s, 79 
Lactation, lieterochronic, treatment of, 622 
Lactation mastitis, operative treatment of, 
624 

Laminectomy, 682 

anatomy of spinal canal in relation to, 682 
anesthesia in, 680 


Laminectomy, conditions requiring, 7^9 
dangers and difficulties of, 693 
abdominal distention in, 693 
bladder disturbances in, 693 
leakage of cerebrospinal fluid in, 693 
for tumor of spinal column and cord, 696 
division of anterolateral tracts of cord in, 
697 

general considerations of, 696 
in extradural tumors, 698 
in intradural growths, 698 
general technic of, 698 
special procedures at different levels of 
cord in, 701 

in intramedullary tumors, 702 
aspiration of cord in, 703 
failure to find growth in, 708 
incision of coni in, 704 
recognition of tumor in, 702 
removal of growth in, 705 
extrusion of tumor in, 705 
results of surgical treatment in, 709 
functions of spinal column after, 695 
mortality of operation of, 696 
normal appearance of spinal cord in, 694 
position of patient in, 685 
recognition of spinal lesions in, 694 
technic of operation in, 687 

(1) incision, 687 

(2) division of interspinous ligaments, 

688 

(3) removal of spinous processes, 689 

(4) removal of lumiiue, 689 

(5) control of bleeding, 690 

(6) incision of dura, 690 

(7) closing of dura, 691 

(8) closing of wound, 691 

two-stage operations in, indications for, 695 
Landolt test types for examination of vision, 
4, 5 

von T,angenheck’s method of restoration of 
columna of nose, 187 
method for repair of ala of nose, 183 
von Langcnb(;ck-Sodillot method of removing 
tonguo through jaw in treat¬ 
ment for malignant growths, 
249 

Laparotomy. See Celiotomy. 

Laryngeal cancer, complete laryngectomy in, 
347. See also Laryngectomy, 
complete, 
diagnosis of, 348 
Laryngectomy, complete, 346 
indications for, 346 

epitholionintous growths in, 348 
laryngeal cancer in, 347 
diagnosis of, 348 
sarcoma in, 348 
technic of, 350 

in single-stage operation, 351 
in two-stage operation, 351 
closure of wound in, 355 
complications following, 352 
local infection in, 352 
mediastinal abscess in, 352 
pneumonia in, 352 
gastrostomy in, 351 
operative procedure in, 353 
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LaryngQctomy, toelinic of, in two-staKo op¬ 
eration, tracliootoiny in, 351, 
353 

fixing; of trnehoa in, 353 
parking in, 353 
partial, 346 
inilirations for, 346 
technic of, 346 
l^rynKoatoiny, 341 
imlirntioiiB lor, 341 
technic of, 343 

Laryngotoniy by nic.ans of a cuttini; dilator, 
.341 

through cricothyroid inenihr.'ino, 341 
indicatiotiH lor, 314 
technic of, 345 

Larynx, epithclioiiiatoiis growtlm of, complete 
laryngectomy in, .3 IS 

sarcoma of, complete laryngei'tomy in, 3IS. 

Srr ulso Lnryngcctomy, com¬ 
plete. 

Larynx, oporatimiN on. 3.39 
opiglottid(S'tom.\ in, .3.39 
indientionH for, 3.39 
results of, .31(1 
technic of, 339 
laryngectomy, complete, 310 
indiciitions lor. 310 
cpillielmmaloiis groolliH in, 348 
laryngeal cancer in, .317 
diagnoHis of, .3 IS 
sarcoma in. .118 
technic ol, 350 

in single stage operation, 351 
in t«o slage opeiation, .351 
closiiie of uoiiiicl III, 355 
complieatioiiH following, 352 
Ideal iiilection in. .352 
niediastinal ahsci-ss in, 3.52 
pneiimonia in, 352 
gaatrostomy in, 351 
opcratiio proceilnie in, .35.3 
tracheotomy in, 351, 35,3 
fixing of trachea in, 353 
packing in, 353 
partial, 340 
indications for, .346 
technic of, .340 
laryngostomy, 311 
indientions for, 341 
technic of, 312 

laryngotomy hv means of a cutting dilator, 
.341 

through cricothyroid membrane, 344 
indications for, 314 
technic of,- .345 

on vocal cords, for removal of new growths, 
340 

■ by forceps, 340 
by galvanocaiitcry, ,340 
by other methods, .341 
thyrotoniy, .342 
indications for, 342 
technic, of, .343 
Lens of eye, anatomy of, 22 
capsule of, 22 
cortex of, 22 
nucleus of, 22 


I..en8 of eyo, suspensory ligament of, 28 
cataract in, extraction of, 30 
hard, 31 

extraction of, in capsule, 35 
simple, 31, 32 
with iridectomy, 32-35 
secondary, 35 

HeW’cckcr ojieration in, 30 
discission in, .35 
needling in, 35 
soft, 30 

linear extraction of, .31 
needling of iiiilcrior capsiilo in, 30 
operations on. for gfaiicoma, .37. See aUo 
(ilaiicoimi. 

rcmo\aI of, in high myopia, 20 
ijorclic’s dilator for Hteiiusis of esophagus duo 
to canliospasin, 452 
CKOphagotoiiic, 11(1 
Lew i,s(diii's csnplmgoscop(>, 1,32 
Lexer's tcclinic of Indian method of total 
rliiiiiiplasly. 17.3 

technic of Italian method of total rhino- 
jdasty, 177 

Is-ysiii sanalori.-i for treatment of tubercu¬ 
losis by licliollicriipy, .388 
Ligation <d' blood vchscIh in operation for 
exoplitlialmic goiter, 279 
Lingual goiter, treatnumt of, .31.3 
Lingual loiiHil, removal of, 267 
Lipoma ot breast, operative treatment of, 
(till 

of door of iiioiitli, removal of, 246 
Liiiiiliar piiiictiire, 677 
after elf eels of, 681 
iii.iectioii of drugs by means of, 680 
iiistriimeiilH for, 078 
site of, 078 
ti'cliiiii' of, 079 
tlierapeiitie viiliie of, 077 
Lungs, abscess of, operations for, 539. See 
olso viiilir Lungs, o|iorntion8 on. 
aetiiiomycosis ol, operativo treatment of, 
512 

gangrene of, ojierative treatment of, .540 
o])i-ii wounds of, operative treatment of, 
.5.37 

resection of, 552 

subcutaneous in.piries of, operativo treat¬ 
ment of, 5,35. Sec alto under 
Lungs, oporations on. 
tuberculosis ol, operativo treatment of, 
542 See alto under Lungs, op¬ 
erations on. 

Lungs, operations on, 535 
for abscess of lung, .5.39 
acute, 540 

one-stage operation for, 540 
hronchotomy through chest walls for, 
.304 

chronic, 539 

two-stage operation for, 5.39 
healing of, following operation, 540 
in old abseesaes, 540 
for netinomyr-osis of lungs, 542 
for bronchiectasis, .541 
indications for, 541 
methods of operation in, 641 
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Lungs, operations on, for bronchiectasis, meth¬ 
ods of operation in, by combina¬ 
tion of ligation of pulmonary 
artery and thoracoplasty, 541 
by interpleural pneumolysia (Torek’s 
method), 541 

by ligation of pulmonary artery, 541 
by production of artificial pneumo¬ 
thorax, 541 

by simple drainage, 541 
by thoraco]>luHty, 541 
for emphysema of lungs, 552 
for gangrene of lung, 540 
for hydatiils, 551 

for open wounds of pleura and lung, 537 
for pneumothorax and hemothorax, 538 
for siihcutatieouH injuries, 535 
indications for, 535 
hemorrhage in, 535 
pneumothorax in, 535 
technic of, 530 
for tubereuiosis of lungs, 542 

Freund’s method of ehondrotomy of first 
rib in, 542 

Friedrich’s method of extensive resection 
of ribs ill, 543 
dangers of, 544 
tcehnie of, 543 

intorpleiirul pneumolysia in (Torek), 548 
(lungers of, duo to injury to wall of 
lung cavity, 549 
illustrative ease in, 549 
infection in, 519 

subcutaneous emphyseina in, 549 
general considerations of, 548 
refilling with nitrogen in, 551 
technic of operation in, 548 
Viiluo of, 551 

pneumothorax, artificial, in, 545 
apparntiis for, 54G 
dangers of, 517 
nitrogen used in, 546 
quantity of, 548 
technic of production of, .547 
resection of diseased apex in, 542 
thoracoplasty in, two-stage, 544 
technic of, 544, 545 
Wilms’ methoil of, 544 
resection of lung, 552 
indications for, 552 
technic of, 553 

Lymphangitis, mild, of abdominal wail, 760 
of breast, operative treatment of, 631 
Lymphatics, axillary, 620 
extra-axillary, 621. 
of breast, 618 
cutaneous, 618 
glandular, 618 

other lymph channels in, 619 
of parietes and structures over which 
breast lies, 619 
fascial lymphatic plexus, 619 
lymphatics of intercostal muscles, 620 
of external oblique and rectus muscles, 
620 

of internal intercostal muscles, 620 
of pectoral muscles, 620 
of serratus magnus, 620 


MacCormac’s method of total rhinoplasty, 176 
Magnets for extraction of foreign bodies 
from globe of eye, 48, 50 • 
Mamma. See Breast. 

Mammilliplasty for umbilication of nipples, 
628, 629 

von Mangold’s method of rhinomitathesis, 
192 

Mania, acute, following celiotomy, 788 
Manubrium, osteoplastic resection of, in an¬ 
terior mediastinotomy, 556 
Marion’s method for exposure of heart, 597 
Marplo electric ophthalmoscope, 11 
Mastitis, acute, operations for, 630 
in abscess of breast, 631 
complications of operations in, 635 
inframammary, 632 
non-tuberculous chronic, 635 
retromammary, 632 
operative treatment of, 633 

areolar skin incision in (More- 
stin), 635 

largo anterior radiating incisions 
in, 635 

multiple small radiating incisions 
plus Bier’s hyperemic treatment 
in, 634 ■ 

small anterior radiating incision 
with drainage in -thoracomam- 
mary furrow (Shield), 633 
supramammary, 631 
in galaetophoritis, 631 
in gangrenous cellulitis of breast, 636 
in ligneous phlegmon of breast, 636 
in lymphangitis of breast, 631 
of general infection, 630 
of local infection, 6.30 
abortive treatment in, 630 
prophylactic treatment in, 630 
adolesccntium, operative treatment of, 624 
chronie, treatment of, 636 
lactation, operative treatment of, 624 
neonatorum, operative treatment of, 623 
Mnstodynia, operative treatment of, 627 
Mastoid operation, radical, 130 
after-treatment in, 140 
skin grafting in, 140, 141 
anatomical considerations in, 131 
canal for tensor tympaui muscle in, 132 
character of bone in, 131 
eustachian tube in, 132 
external semicircular canal in, 132 
facial nerve in, 131 
foramen ovale and rotundum in, 132 
glenoid fossa in, 132 
jugular bulb in, 132 
lateral sinus in, 132 
promontory in, 132 
legmen tympani in, 133 
complications following, 142 
indications for, 130 
injury to facial nerve in, 140 
prognosis of, 142 
technic of, 133 

(1) incision in, 133 

(2) reflections of periosteum and separa¬ 

tion of fibrous auditory canal in, 
133 
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ICutoid, operation, radical, technic of, (3) 
preliminary removal •of bone 
over outer wall of attic, antrum 
and posterior canal wall in, 
134 

(4) opening of antrum and removal of 

mastoid cells in, 134 

(5) removal of po8terosti|ierior tpindrant 

of bony canal nail in, 133 

(6) lowerini; of facial riilcc in, 130 

(7) removal of outer nail ot attic in, 

130 

(8) obliteration of liv|iutrnipnniim in, 

137 

(9) curettiiKc of custncliian tube in, 138 

(10) formation of plastic lln|> in, 13!) 

(11) suture of posterior noiiinl in, 1.39 
Mastoid o|>oration, simple, 111 

after-treatment in, I2li 
exposure of dura in, 127 
delayed lienlini; in. 127 

bare or necrotic bone in niiistoid cavity 
in, 127 

continued suppuration in niiildle ear 
in, 127 

general constitiilional ilefects in, 128 
general considerations in, 120 

discliargc from auditory canal in, 120 
pain in, 12<> 
temperature in, I2li 
packing and dressing in. 120 
wounds of <lura in, 127 
wounds of sinus in, 127 
anatomical considerations in, 114 
aditiis in, 11,3 
dura in, 110 
facial none in. 110 
horizontal semicircular canal in, 116 
mastoid nntriiiii in, 11.3 
mastoid cells in, 117 
sigmoid siiiiis in, 110 
surface markings in, 114 
blood-clot dressing in, 120 
indications for, 111 

aural discharge in, 112 
complications in, 114 
constitutional symptoms in, 114 
drum membrane and canal wall in, 112 
duration of symptoms in. 111 
infection in, nature of, 113 
mastoid tenderness in, 113 
temperature in, 113 
postoperative complications in, 128 
prognosis of, 128 
technic of, 117 

(1) incision in, 117 

(2) elevation of [leriostcum in, 118 

(3) opening of antrum in, 119 
faults in, 120 

(4) initial groove in, formation of, 121 

(5) removal of mastoid tip in, 121 

(6) removal of zygomatic cells and 6nal 

treatment of antrum in, 122 

(7) sinus plate in, 123 

(8) exposure of dura in, 124 

(9) exposure of sinus in, 124 

(10) suture of flaps in, 123 

(11) packing of operative cavity in, 125 


Mastoid operation, simple, technic of, (13) 
packing of auditory canal in, 125 
(13) application of hnndngo in, 125 
Mastoiditis, acute, mastoid operation for, 
simple. Sir Mastoid operation, 
simple. 

myringotomy for. Srr Myringotomy. 
Mastopew in treatmont of iH-ndiiluus breast, 
(121 

lateral. (123 

Matlien's finger eiiiicleation method of tonsil- 
lectoniy, 237 
iidMintages of, 2(11 
Maxillary sinus, operations on, 19t 
extranasal, 193 

by abeolar route, 19.3 
('anfiehl llalleiiger radical operation in, 
193. 19(1 

Canlilwell l.iic r.-ulical operation in, 197 
nasal, 19 I 

Vail's imdleiil in, 191, 19.3 
May-llotz operation for n,\ iiiblepbaron, 71 
Mayo's (Cliarh's) opeiatioii tliroiigli posii'rior 
triangle incision in tuberculous 
cervical adenitis. 3!).3 

Mclturney's iin'ision for appiunliidtis, 700 
contra iinlications to, 707 
exbMision ot incision in, 708 
indications for, 70(1 
t4‘clinic of, 707 

Medrau's method of restoration of columna 
of iio.se, 18(1 

McKeynidds' operation tor pb'rygiiiin in con- 
.inncti\ a, 2.3 27 

.McWilliams' nictliod of total rliinoplasty, 180 
.Mediastinal abscess following com|dete Inryn- 
gectoiiiy, 332 

“Mediastinal (liittering,'’ 3(1.3 
.Mediastinotoniy, anti'rior, 33.3. Srr aUo under 
Mediast innin. 

posterior, 3.39. Sir iiluo uiiilrr Medinsti- 
niiin. 

Mediiistinuin, displacement of, in prieiimo- 
tliorax. 311.3 

Mediastinum, operations on, 3.3.3 
anatomical considerntions id'. .3.3.3 
uiib'rior mediastinotoniy in, .33.3 
indications for, .3.33 
resection of'aterniiin in, 3.30 

longitudinal resection of, combined 
with transverso division, 5.39 
in its entire length, .337 
partial, 3.38 

osteoplastic resection of manubrium in, 
6.30 

transverse resection of, .337 
posterior meiliastinotomy, .3.30 
indications for, .3.39 
t(!clinic. of, 3.39 

cervical inediastinotomy in, .300 
dorsal iiiediastinotoniy in, 300 
Meibomian glands, .34 
.Melanosarcoma of abdominal wall, 705 
Membrana tyiiipani. See Tym|ianic mem¬ 
brane. 

Meningitis, posterior basic, lumbar puncture 
for, 077 

tulrerciilous, lumbar puncture for, 677 
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Mesenteric thrombosis following celiotomy, 
788 

Meteorism following celiotomy, 786 
Micromazin, treatment of, 622 
von Mikulicz esophagoscope, 428 
gastroBCope, 461 

operation of myomectomy for treatment of 
wry neck, 412 

work of, on esophagoscopy, 428 
on gastroscopy, 461 

Mixter’s method of objective examination of 
esophagus, 423 

threaded bougie method of dilating esopha¬ 
geal strictures, 494 

Morestin’s areolar skin incision for retro¬ 
mammary altsccBS of skin, 
685 

operation for retromammary abscess by 
areolar skin incision, 635 
Mouth gags, 209, 214 
Mouth openers, 214 
Mouth, operations on, 209 
anesthosia for, 216 

for extra-oral operations, 210 
for intra-oral operations, 216 
examination in, 211 
routine of, 211 

instruments for diagnosis of conditions in, 
209-211. 

finger protectors, 210 
guides, 211 
light, 209 
mouth gag, 209 
probes, 211 

instruments used in, 214-216 
cheek retractors in, 215 
for bone work, 216 
general, 215 
guides in, 215 
mouth gags in, 214 
mouth openers in, 214 
probes in, 215 
tongue depressors in, 215 
tongue forceps in, 215 
tongue tractors in, 215 
on floor of moutii, for removal of lipoma, 
246 

on salivary glands and ducts, 219 
for abnormally placed glands, 219 
for acute infections of glands, 220 
parotid, 220 
sublingual, 220 
submaxillary, 220 

for chronic infections of glands, 221 
for congenital absence of glands, 219 
for fistula), 231 
parotid, 231 

of buccal portion of duet, 231 
external, 231 

end-to-end suture of duct follow¬ 
ing, 231 

DeUuise-l’iorce-Qould operation 
for, 232 

Kaufmann's o^ration for, 235 
von Langenbeck’s operation for, 
232 

internal, 231 
of gland itself, 240 


Mouth, operations on salivary glands and 
ducts, for flstulsB, of masseteric 
portion of duct, 235 
Braun’s operation for, 236 
DeOuise operation for, 239 
end-to-end suture of ends of duct 
in, 235 

after mobilization of distal por¬ 
tion of duet, 235 
Kaufmann’s method of, 239 
von Tiangeiibeck’s method of, 235 
secretion arrest of gland for, 240 
sublingual, 231 
submaxillary, 231 
for recent injuries to ducts, 219 
for recent injuries to glands, 219 
for removal of calculus of glands or 
ducts, 222 
parotid, 224 

from biK'cal portion of duct, 224 
from gland, '225 

from glandular portion of duct, 
225 

from massetm-ic portion of duct, 224 
sublingual, 222 

through mouth, by simple incision 
over calculus, 222 

through mouth, together with sub¬ 
lingual gland, 222 
submaxillary, 223 

from Wharton’s duct, 223 
through external route, 223 
together with gland, 224 
through mouth, 223 
through mouth together with gland, 
223 

for removal of foreign bodies in ducts, 
220 

for removal of tumors of glands, 226 
of parotid, 227 

benign, enucleation of, 227 
malignant, complete removal of 
gland for, 228 
of sublingual, 226 
of submaxillary, 226 
on tongue, 240 
for angioma, 245 

for cellulitis or acute abscess, 242 
for chronic abscess, 213 
for chronic glossitis, 243 

Biitlin's marginal resection of tongue 
in, 24,3, 244 

for cysts, removal of, 244 
dermoids, 245 
hydatid cysts. 244 
mucous cysts, 244 
for foreign bodies, removal of, 241 
for forked tongue, 242 
for macroglossia, 243 
for malignant disease, 247 
anesthesia for advanced cases of, 261 
removal of tongue through incision 
under chin in (Billroth’s opera¬ 
tion), 249 

removal of tongue through jaw in, 249 
Babadie’s method of, 250 
von Langenbcek-Bedillot methods, - 
modification of, 249 



M6uth, operations' on tongtie for mnliicnnnt < 
* disease, removal of tonKoe or | 

one half of it through mouth i 
in (Whitehead’s operation), ■ 
248 

wedge-shaped excision of very early 
malignant growth in, 247 
for papilloma, 245 

for removal of tongue, preliminary 
tracheotomy in, 246 
for tongue-tie, 241 
acquired, 2-42 
congenital, 241 

for tuberculosis of tongue, primary, 246 
for tumor, removal of section of, fur 
examination, 246 

for wounds, incised, suturing of, 240 
preparation for, 217 

asepsis of mouth in, 217 | 

asepsis of skin and subcutaneous tissues | 
in, 218 I 

for prevention of inlialation of blood or 
mucus ituring operation, 217 
posture of patient in, 217 

Mouth and pharynx, preparation for opera¬ 
tions on, 217 

Muscles of abdominal wall, rupture of, 75*.) 
of eye, 85 

Myelocele, 728 

Myelomeningocele, 729 
.clinical picture of, 750 
diagnosis of, 757 
etiology of, 729 
prognosis of, 741 
site of, 750 

Myopia, Ipgh, removal of lens in, technic of 
operation for, 50 

Myositis, tulK>rculous and syphilitic, of ab¬ 
dominal wall, 76.'{ 

Myringotomy, 97 

anatoniicaf considerations in, 98 
anesthetic in, 99 
dangers of, 100 
indications for, 98 
instruments for, 98 
lino of incision in, 99 
preparation for, 99 
results in, 101 

Myxoma, periductal, of breast, operative 
treatment of, 646 

Nasal duct, 75 

Nasalyprotheses, 195 

Nasal septum, operations for restoration of, 
186 

Nausea and vomiting following celiotomy, 
786 

Neck, cysts and tumors of, operations for. 

See under Neck, operations 
on. 

Neck, •operations on, 377 
anatomical considerations of, 377 
anesthesia for, 378 
for. boils, 380 
incision in, 381 
flaxseed poultice in, 381 
preparation for, 381 
phenol application in, 380 

54B 


Neck, operations on, for boils, prevention of 
recurrence of, 380 
brewers’ yeast in, 381 
vaccines in, 381 
for burns and scars, 379 
prevention of scars following burns, 379 
Thiersi'h grafts in, 579 
treatment of si’ars following burns, 380 
tor carbuncles, 381 
medical treatment preceding, 582 
operatixe procedure in, .582 
treatment for diabetes in, 582 
lor cellulitis, 582 
in graxe cases, 585 
in l.udxxig's angina, 583 
III mild cases. 582 
for cervical ribs. 410 
dangers of, 411 
technic of, -111 
for exsts and tumors, 402 
benign, 102 

iH-anchial cysts ninl Ostiilie, 404 
cerxicnl auricles, 105 
hygroma colli, 102 
thyroglossnl I’Vsts ami siiius(‘H, 403 
teclinic of operation in, 405, 404 
true tumors, 102 
tumor of the carotid body, 405 
malignant. 406 

location of tumors in, 406 
special teatiires in, 107 
siructiiri's inxolvi'd in, 407 
ti-chnic of operation in, 408 

“block ilissection '' of tVile for can¬ 
cer in upper part of neck sec- 
omhiry to cancer in mouth, 409 
for carcinoma beloxv or adherent to 
loxxcr border of ninnilible, 408 
tor cari'inoina in supraclavicular 
region, -lOO 

tor tumor of siilimeiital region, 408 
for Hodgkin's disease or pseudolciikemia, 
58:i 

diagnosis of, .'IS.'t, 384 
geiierali/.ation in, 581, 585 
medical treatnient preceding, 384 
recurrence tolloxxing, 581 
signs and syniptoins of, 58.5 
surgical treatment in, 584 
X-ray trentnient in, 384 
for lymphadenitis, 382 
for tuberciiloiiH cervical adenitis, 385 
heliotherapy in, .588 
laryngologicnl treatment in, 389 
location of source of infection in, 389 
removal of adenoids and tonsils in, 
590 

medical or hygienic treatment in, 386 
surgical treatment in, .591 
advisability of, 592 
objections to. 591, .592 
operation for tuberculous abscess com- 
iiiiinicating xvith tiilierc.ulous 
gland in, 598 

operation through posterior triangle in¬ 
cision in, .595 

operation through transverse incision 
in, 592 
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Neck, operatione on, for tuberculous cervical 
atienitia, surgical treatment in, 
operation where a sinus leails to 
a tul)crculou8 noJe iri, 399 
results of, 409, 401 
summary of, 401 
tul)erculin treatment in, 38(5 
contra-imlications to, 386 
imlications for, 387 
types of tulierculosis causing, 385 
various forms of treatment in, 385 
X-ray treatment in, 387 
for wry neck, 4112 
acute cases of, 412 
congenital ami painless cases of, 412 
after-treatment in, 413 
muscle leagtliening in, 413 
myomectoiiiy in, 412 
open myotomy and fasciotomy in, 
412 

sulxMitaneous tenotomy in, 412 
instruments for, 378 
niethoils of surgical dissoetion in, 378 
Needling for extraction of cataract. See 
under Cataract. 

Nfdnton’s method for rc])air of ala of nose, 
183 

operation of total rhinoplasty, 181 
technic of Indian method of total rhino¬ 
plasty, 175 
Nerves of breast, 017 
Neumann operation on labyrinth, 147 
Neuralgia of breast, treatment of, 628 
Neurosis of esophagus, treatment of, by 
esopiiagoscopy, 456 
Nipples, anatomy of, 616 
nifoctious of, operations for, 628 
deformities, 628 

invagination of nipples, 628 
small or atrophied niitples, 628 
umhilication of nipples, 628 

mammilliplasty for, 628, 029 
inflaiuinutiuns of nipples, 639 
common, 629 
cczom.'i of nipple in, 629 
syphilis of nipple in, 629 
tumors of nipple and areola, 630 
Paget’s disease in, 030 
bloody discharge from, 627 
supernumerary, 622 

Nitrogen in interpleural pneumotysia, 651 
in production of artilicial pneumothorax, 
546, 548 

Nose, ala of, plastic operations for repair of, 
183 

artificial, 193 

eolumnn of, operations for restoration of, 
186 

hypertrophy of, correction of, by rhinomi- 
osis, 188 

loss of substance in, causes of, 169 
obliquity of, correction of, by rhinothosis, 
188 

saddle, correi'tion of, by rhinometathesis, 
189 

septum of, operations for restoration of, 
186 

tip of, operations for restoration of, 187 


Nose, operations on, 169 ■ ^ 

on antrum of Highmore or maxillary Siaiis, 
194 

extranasal, 195 
by alveolar route, 195 * 

Canfield-Ballenger radical operation in, 
195, 196 

Cauldwell-Luc radical operation in, < 
197 

nasal, 194 

Vail’s method in, 194, 195 
on frontal sinus, 198 
extranasal, 200 

Beck’s double osteoplastic flap method 
of, 203 

Ilajek-Luc method of, 205 
Killian's method of, 200-202 
Knapp’s method of, 202 
Kuhnt’s method of, 205 
intranasal, 199 
Good’s method of, 199 
Halle’s method of, 199 
plastic, 169 
corrective, 187 

rhinometathesis, 189 
mechanical appliances in, 189 
operative procedures in, 189 
Carter’s method of, 193 
Kinney’s method of, 192 
Israel’s method of, 193 
Joseph’s method of, 193 
Koenig’s method of, 190 
Israel’s modification of, 191 
von Mangold's method of, 192 
Robert's method of, 189 
rhinomiosis in, 188 
rhinothosis in, 188 
for partial restoration of nose, 183 
for repair of ala, 183 
Heck's method of, 184 
Bryant's method of, 185 
Bevonvillier’s method of, 184 
von Hacker's method of, 183 
Joseph’s method of, for repair of 
broad defects, 185 
with transplantation of non-pe- 
dunqulated skin flaps taken from 
nose, 186 

Koenig’s method of, 184 
von Langcnbeck’s method for, 183 
N^laton’s method of, 183 
Tunis’s method of, 184 
for restoration of columna, 186 
Dieffenbach's method of, 186 * 
Hueter's method of, 187 
von Langenbeck’s method of, 187 
McOraw's metliod of, 186 
Roc’s method of, 186 
for restoration of nasal septum, 186 
for restoration of tip of nose, 187 
_ Kolle’s method of, 187 
r Wolff’s method of, 187 
for total restoration of nose, 169 
finger method of, 178 
Baldwin’s technic of, 179 
McWilliams’ technic of, 180 
French method of, 176 
Syme’s technic of, 176 



INDEX 


815 


Noii^ operations on, plastic, for total rcstora- 
^ tion of nose, German method of, 

180 

Hollander’s technic of, 180 
Rosenstein’s technic of, 181 
Indian method of, 170 
Keegan’s technic of, 170 
Koenig's technic of, 171 
I>eier's technic of, 17.'t 
Nflaton’s technic of, 175 
8 chinimclbusch's technic of, 172 
Italian method of, 176 
Israel's technic of, 178 
Lexer’s ti'chnic of, 177 
MneC'orinne's te<‘hiiic of, 176 
Steinthnl's technic of, 178 
Ndaton's oitcrsition in, 181 

Oophorectomy in treatment of inoperable can¬ 
cer of breast, 672 
Ophthalmoscope, electric, 10 
Optic foramen, 85 
Optic muscles, 85 
Orbit, o|H‘rntionH on, 81 
exenteration of orbit, 80 

technic of operation in, 80, 00 
incision of orbit, 86 
exploratorv, 86 

for cellulitis or abscess of orbit, 86 
■ for foreign bodies, 87 
for tiiiiiors, 87 

osteoplastic resection of outer wall of orbit 
(Kroiilein), 87 
operative technic in, 87-89 
surgical anatomy ot, 84 
external wall, 85 
6 oor, 84 

lacrimal groove, 85 
muscles, 85 
nasal wall, 84 
optic foramen, 85 
roof, 84 

sphenoidal fissure, 85 
sphenomaxillary fissure, 85 
Osteoplastic flaps in exposure of heart for 
operation, .596 

Osteoplastic methods of opening spinal canal, 
692 

Osteoplastic resection of outer wall of orbit, 
87 

Otitis externa circumscripta, 101 
Otitis meilia, acute, myringotomy in, 98 
chronic, myringotomy in, 98 
subacute catarrhal, myringotomy in, 98 

Paget’s disease, treatment of, 650 
Pain, division of posterior spinal roots for 
relief of, 714 
results of, 718 

teehnic of operation for. See Rhizotomy 
Palpebral fissure of eyelids, 53 
Panophthalmitis, enucleation for, 50 
Papilledema. See Choked disc. 

Paracentesis of chest, 525 
dangers of, 526 
indications for, 525 
instruments in, 525 
technic pf, 526 


Paracentesis of chest, technic of, with aalmis- 
sion of air, 526 
without admission of air, 526 
Paracpiitcsis of cornea. See t'ornea, para¬ 
centesis of. 

Paracentesis of pleura, 525 
Paralysis and paresis of esophagus, treatment 
of, by esoplinguscopy, 156 
Parathyroid triinspiniitntion for tetania para- 
thyriHipriva, .'122, 323, 326 
general ]irinciples of, 326 
results of, 327 
teehnic of, 327 

Parathyroiilectoiny, results of, ,520 
Parathyroids, 273 

lesions of, operatiie treatment of, 329 
Pareiicliyiiia of breast, iiniitoiiiy of, 615 
Parotid gland, acute infections of, treatment 
of. 226 

tuinors of, reiiioval of, 226 

benign, enucleation of, 227 
nialigiiant, complete removal of gland 
for, 228 

Parotid gland and duct, calculus of, removal 
of, 224 

from buccal portion of duct, 224 
troni gland, 225 

Ironi glandular portion of duct, 2*2.5 
from m.'iNseteric portion of iliict, 224 
listiihe of, o|H-rations tor, 231 
ol buccal portion ol duct, 231 
external, 231 

end to cml suture of duct following, 

2:1 1 

Dediiisi'Pierce floiild ojieration for, 
232 

Kiiufiminn's operation for, 235 
von Laiigenbeck’s ojierntion for, 232 
internal, 231 
of gland its(‘lf, 216 
ol innsseteric portion of duct, ‘235 
Itraiin 'h operation fur, 236 
DetiuiNC operation for, 23!l 
end to eml Mitiire of ends of duct in, 
235 

after mobilization of ilistul [Mirtion 
ot duet, 235 

Kaufmann’s metliod of, 2.'I9 
von l/angcnbeek's method of, 235 
seeretion arrest of gland for, 240 
Payr’s autoplastie operation for covering ex- 
pom-d area following operation 
for carciiioina of breast, 667 
Payr’s button, for anastomosis of esophagus 
and stomach in intrathoracic re- 
Ht-ction for large carcinomata of 
eardia, 518 

Pendulous breast, operutions for, 624 
excision of nininmary tissue in, with refor¬ 
mation of a mamma by akin and 
fat, 6*25 

lateral niastopcxy in, 625 
mastopexy in, 624 
resection of breast in, 625 
Perirardiectoniy, experimental, 591 
Pericardiocentesis, 580 
inilications for, 580 
pericardiotomy versus, 580 
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PerieardiocenteaiB, gite of puneture in, 581 
t^bnic of, 682 . 

Pericardiolysis for adherent pericardium, 587 
Pericardiotomy, extrapleural exploratory, in 
exposure of heart for operation, 
697, 598 

for aspiration of exudates in pericardium, 
583 

for evacuation of purulent exudate, 583 
resection of seventh, or sixth and seventh 
costal cartilages in, 585 
resection of sixth cartilage in, 584 
in tuberculous pericarditis, 586 
operative procedures in, 586 
with drainage, 586 
without drainage, 587 
indications for, 583 
methods of, 583 
results of, 586 

Pericarditis, suppurative, aspiration of ex¬ 
udate in, 579 

tuberculous, aspiration of exudate in, 586 
operative procedures in, 586 
pericardiotomy with drainage in, 586 
pericardiotomy without drainage in, 587 
Poricardium, atlhercnt, operations for. See 
under T’ericardium, operations 
on. 

foreign bodies in, ojterations for removal 
of, 590 

wounds of, operations for, .589 
Pericardium, operations on, 578 
experimental pericardiectomy in, 591 
for adherent pericardium, 587 
Brauer's cardiolysis in, 587 
results of, 588 
technic of, 588 

Delagfmif^ro’s operation in, 589 
technic of, 589 
indications for, 587 
prophylaxis in, 587 

for aspiration or ilrninngn of inflammatory 
caidates, 578 

general considerntions of, 578 
in serous elTusions, 579 
in suppurative pcricnnlitis, 579 
indications for treatment in, 579 
])ericardioccntosiB in, 580 
indications for, 680 
pericardiotomy venue, 580 
site of puncture in, 581 
technic of, 582 
pericardiotomy in, 583 
for evacuation of purulent exudate, 683 
resection of seventh, or sixth and 
seventh costal cartilages in, 585 
resection of sixth cartilage in, 584 
in tuberculous pericarditis, 586 
operative proce<lureg in, 586 
pericardiotomy with drainage in, 586 
pericardiotomy without drainage in, 
587 

indications for, 583 
methods of, 583 
results of, 586 

for foreign bodies in pericardium, 590 
for wounds of pericardium, 589 
indications for, 578 


Pericardium and heart, aitatomy of, 571 
chest wall in, 576 * 

relations of lungs to, 577 
relations of pleuree to, 576 
heart in, 573 
' arteries of, 574 
chambers of, 574 
nerves of, 574 
position of, 573 
structure of, 574 
veins of, 574 
pericardium in, 571 
blood supply of, 573 
divisions of, 57.3 
layers of, 572 
ligaments of, 573 

relations of heart and pericardium to 
thoracic wall in, 575 

Perimeter, Schweigger’s, for examination of 
vision, 5, 6 

Peritonitis following celiotomy, 788 
protective, 781 

Peritonsillar abscess, operative treatment of, 
207 

“Peroneus phiinomen’' in diagnosis of te¬ 
tania parathyreopriva, 326 
Perthe’s aspiration apparatus, 529 
I't'annonstiel's incision for abdominal opera¬ 
tions, 771 

Pharyngeal diverticulum, operation for re- 
■ moval of, 252 

Pharyngeal tumor operation for removal of, 
251 

pedunculated operation for removal of, 251 
Pharynx, operations on, anesthesia for, 216 
examination in, 211 
for pharyngeal diverticulum, 2-52 
for removal of pedunculated tumor, 251 
for removal of pharyngeal tumor with broad 
base, 251 

for retropharyngeal abscess, 252 
instruments for diagnosis of conditions in, 
209-211 

instruments used in, 214-216 
preparation for, 217, 218 
Phlebitis following celiotomy, 789 
Phlegmon of breast, diffuse, treatment of, 
636 

ligneous, operative treatment of, 636 
Pituitary disease, relation of visual disturb¬ 
ances to, Cushing on, 9, 10 
Plastic operations on nose. See Bhinoplasty 
Pleura, empyema in, operations for. See 
under Pleura, operations on. 
open wounds of, operative treatment of, 537 
Pleura, operations on, 523 
anatomical considerations in, 523 
for bleeding from intercostal and internal 
mammary arteries, 532 
for empyema, 527 
bismuth paste injections in, 532 
by intercostal thoracotomy, 527 
by puncture with subsequent drainage, 
527 

indications for, 527 
technic of, 527 
by resection of ribs, 527 
anesthesia in, 527 
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PleiuB, o^rations on, for empyema, by re- 
aection of riba, inatruments in, 
527 

technie of operation in, 528 
aspiration apparatus for, 529 
drainaKO in, 528 

incision and opening of sacs in, 528 
irrigation of cavity nitli sohitiuiis in, 
529 

removal of pus in. 528 
combined methods in, for old ompyemata, 
531 

decortication of lung iii (Delorme's 
method), 531 

Kstlander's operation in, 529 
indications for, 529 
technic of, 5.30 

Schede’s thoracoiilasty operation in, 5.30 
Sudeck'g operation for, .5.30 
for new growths of ribs, 5.33 
for tuberculosis of ribs, 534 
paracentesis, 525 
dangers of, 526 
indications for, 525 
instruments in, 525 
technic of, 526 
with admission of iiir, 526 
without admission of air, 526 
Plummer threaded bougie method of dilating 
esophageal strictures, 491- 
of dilating esojihagiis in cardiospasm, 4.5.3 
Pneumolysin, interpleural, derinitioii of, 518 
in treatment ol bronehiectasis, 541 
in treatment of tuberculosis of lungs, 548 
dangers of, due to iniiiry to nail of lung 
cavity, 549 

illustrative cast' in, 549 
infection in, 549 
siilicutnneous emphysema in, 519 
general considerations ot, 5IH 
. refilling with nitrogen in, 551 
technic of operation in, 548 
value of, 551 

Pneumonia following celiotomy, 788 
following complete laryngectomy, 352 
Pneumothorax, 504 
collapse of lung in, 504 
diminished diastolic expansion of heart in, 
505 

displacement of mediastinum in, 505 
“mediastinal fluttering’’ in, 505 
operations on lungs for, 538 
in subcutaneous injuries of chest, 5.35 
overcoming dangers of, by differential pres¬ 
sure, 506 

Bauer’s'method of, 507 
Sauerbruch’s method of, 506 
by intratracheal insufflation, 507 
in absence of apparatus, 506 
Pneumothorax, artificial, production of, in 
treatment of bronehiectasis, 541 
in treatment of tuberculosis of lungs, 545 
apparatus for, 546 
dangers of, 547 
nitrogen used in, 546 
quantity of, 548 
technic of production of, 547 
Polymazia, operative treatment of, 622 


Polypoid new growths of esophagus^ 446 
Polythelia, operative treatment of, 022 
Probes for mouth examination and opera¬ 
tions, 211, 215 

Probing in Incrimal apparatus, 70 
Pruthesea, nasal, 193 
Pst'iiiloleiikcmia. .sVe Hodgkin’s disease. 
Pterygium in con.iiiiictiva, o|)erntioii for, 25- 
27 

Ptosis of eyelid, 67 
resi'ction of tarsus for, 68 
technic of, 69 

'raiisley Hunt operation for, 68 
Pulmonary embidi, following celiotomy, 788 
1 ’rendeleiiburg's operation for removal of, 
608 

general consideratinns of, 698 
technic of, 609 

Pulmonary tiilierciilosis, operative treatment 
of. iS'cc iindir LungS) operation! 
on. 

(juiiicke instruments for lumbar puncture, 681 

llachiscliisis, 728 
diagnosis of, 7.36 
partial, 728 
prognosis of, 711 
total. 728 

Itailinni therapy for inoperable rancor of 
breast, 673 

for ino|ierablc sarcoma of breast, 074 
for keloid of breast, 6.38 
tor niiiligniint new growths of esophagus, 
448 

Iteese resection in treatment of strabismiis, 40 
b-chiiic ot, 4 I 13 

Kehn’s extrapleural nietliod for exiiosiirn of 
heart, .598 

method of dorsal iiicdiastinotoiny, .560 
Kespiration, ri-trogiadc, posb-rior bronchotomy 
for, 5.5 I 

KestlesHiiess lollowing celiotomy, 789 
extreme, 788 
Ketiiiii, anatomy of, 22 
examination of. .SVc Vision. 

Hetrogrado respiration, posterior bronehotomy 
for, .554 

Retru)>haryngeiil abscess, operation for, 252 
Rewidzoff’s gnstroscoiie, 463 
Rhinometathesis, 189 
mechanical :i|iplianees in, 189 
oja*rativc procedures in, 189 
Porter’s method of, 19.3 
Finney's method of, 192 
Israel’s method of, 19.3 
.loseph’s method of, 19.3 
Koenig's methorl of. 190 
Israel's modification of, 191 
von Mangold’s method of, 192 
Rolairt’s method of, 189 
Rhinomiosis, 188 
Rhinoplasty, 169 
corrective, 187 

rhinometathesis in, 189, See also Rhino- 
metathesis, 
rhinomiosis in, 188 
rhinothosis in, 188 



818 


INDEX 


Kliinoplaaty, partial, 183 
for rc’pair of ala, 183 
Beck’s method of, 184 
Bryant’s method of, 185 
Devonvillier’s method of, 184 
von Hacker’s method of, 183 
Joseph’s method of, for repair of broad 
defects, 185 

witli transplantation of non pcduncu- 
lated skiti flaps taken from nose, 
185 

Koenig’s method of, 184 
von liaiigenbeck’s method for, 183 
N£luton’s mcthoil of, 183 
Tunis’s method of, 184 
for restoration of rolumiia, 18(1 
llielTenbnch's method of, 186 
Iluetcr’s method of, 187 
von I,angenlM!Ck’s methoil of, 187 
McOraw’s mctluxl of, 18(1 
Koe’s method of, 186 
for restoration of nasal w'ptiim, 186 
for restoration of tip of noso, 187 
Kolle’s method of, 187 
Wollf’s iiudhod of, 187 
Rhinoplasty, total, 16!» 
finger method of, 178 

Baldwin’s technic of, 179 
McWilliams' technic of, 180 
French method of, 176 
Hyme's tt*chnic. of, 176 
(lermnn method of, 180 

Hollander’s technic of, 180 
Uos('nsteiii’s technic of, 181 
Indian method of, 170 
Keegan’s technic of, 170 
Koenig’s technic of, 171 
l^exer’s technic of, 173 
Nelaton ’a technic of, 175 
Bchiinineibnsch’s t(>chnic of, 172 
Italinn method of, 176 
Israel’s technic of, 178 
Lexer’s technic of, 177 
MacCormac ’a U'chii'c of, 176 
Steinthars technic of, 178 
Nfdaton’s operation in, 181 
Bhinothosis, 188 
Rhizotomy, 714 

after-treatment of, 718 
Oulecke’s method of, 719 
indications for, 714 

for relief of gastric crises of tabes, 716 
of pain, 714 
of spasticity, 714 
rosnlts of, 719 

in relief of gastric crises of tabes, 718 
of pain, 718 
of spasticity, 718 
roots to be divided in, 715 
StoefTel’s method of, 719 
technic of operation in, 717 
Rib retractor. Bnuerbriich and Schumacher, 
595 

Rib spreader, Torek’s, 510 
Ribs, new growths of, operations on pleura 
in, 533 

resection of, extensive, in operative treat¬ 
ment of tuberculosis of lungs, 543 


Ribs, resection of, extensive, in, operative 
treatment of tuberculosis of 
lungs, dangers of, 544 
technic of, 543 

in treatment of empyema of pleural cav¬ 
ity, 527 

anesthesia in, 527 
instruments in, 527 
technic of operation in, 528 
aspiration apparatus for, 529 
drainage in, 528 

incision and opening of sacs in, 

528 

irrigation of cavity with solutions in, 

529 

removal of pus in, 528 
tuberculosis of, operations on pleura in, 
534 

Ring cataract mask, 34 
Ring-like stenosis of esophagus, 447 
Robert’s method of rhinometathesis, 189 
Robson’s, A. W. Mayo-, incision for exposure 
of gall-bladder and ducts, 770 
Rue’s method of restoration of columna of 
nose, 186 

Rollier’s trejitmcnt of tuberculosis by helio¬ 
therapy, 388 

Rosenlieim’s indirect optical gastroscope, 463 
work on esophagoscopy, 429 
Rosenstein’s operation in total rhinoplasty, 
181 

Rumpel’s method of objective examination of 
esophagus, 422 

Rupture of muscles of abdominal wall, 759 

Saddle nose, correction of, by rhinometathesis, 
189 

Saemisch incision of cornea in corneal ulcer, 
23 

Salivary ducts, foreign bodies in, removal of, 
220 

recent injuries of, treatment of, 219 
Salivary glands, abnormally placed, treatment 
of, 219 

acute infections of, treatment of, 220 
of parotid gland, 220 
of sublingual gland, 220 
of submaxillary gland, 220 
chronic infections of, treatment of, 221 
congenital absence of, 219 
recent injuries of, treatment of, 219 
Salivary glands and ducts, calculus of, re¬ 
moval of, 222 
parotid, 224 

from buccal portion of duct, 224 
from gland, 225 

from glandular' portion of duct, 225 
from masseteric portion of duct, 224 
sublingual, 222 

through mouth, by simple incision over 
calculus, 222 

together with sublingual gland, 222 
submaxillary, 223 

from Wharton’s duct, 223 
through external route, 223 
together with gland, 224 
through mouth, 223 

together with gland, 223 
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Salijrarjr glands and duets, fistula:* of, opora- 
tions for, 231 
of parotid, 231 
of buecal [rartion of duet, 231 
external, 231 

cnd-to-eiid suture of duet follow¬ 
ing, 231 

DeGuixe I’ierec liould o|>orntion 
for, 232 

Knufnuinn’s o|H‘nition for, 235 

von Laiigeuboek's o|>erutian fur, 
232 

internal, 231 
of gland itM'lf, 2-10 
of iiinxm'terie portion of duet, 235 
llraun 'a operatiuii for, 230 
' Di'fiuiae n|H'ratioii for, 2:t!l 

cml-to end suture of eiuls of duet iii, 
235 

after iiioliili/ation of distal por 
tion of duet, 235 
Knufiiiann's method of, 23!> 
von laingeniKH'k's method of, 235 
se<-retion arrest of gland lor, 2t0 
sublingual, 231 
suhnmxillar.v, 231 
tumors of, rmiioval of, 220 
of parotid, 227 

iH-nigii, enueleation of, 227 
malignant, eomplete removal of glanil 
for, 22S 

of siiblmgiial, 220 
of siibiiiaxillarv, 220 
Sareomii of iibdoininal wall, 705 

of breast, inuiK‘ralile, (Filey's toxins in, 
674 

radium nnd X-ray therapy of, 071 
operations for, 016 

exploratory ojieratioiis in. 047 
two-stage operation in, 617 
of larynx, eomplete laryngeetoiiiy in, 3t6. 

See also Ijaryngwtoiny, eom¬ 
plete. 

of thyroid gland, 319 

Sauerbrucli's invagination method of resee- 
tion of esophagus for enreinomu 
of the cardia, 518 
longitudinal ineiliaHtinotomy, 557 
longitudinal mediastiiiotomy eombined with 
transverse division of sternum, 
558 

method of differential pressure to over- 
eomc dangers of pneumothorax, 
506 

operation for eareinomata of upper part 
of esophagus by reseetion 
through first, second and third 
ribs, 520 

operation for largo carcinomata of the car¬ 
dia by intrathoracic resection of 
tumor and anastomosis of ?Hoiih- 
agiis and stomach by a button, 
518 

Schedc’s thoracoplasty operation for empy¬ 
ema of pleural cavity, 530 
SchimmelbuBch’s method of total rhinoplasty, 
172 

Schiotz tonometer, 3, 37 


Sehweigger’s perimeter for examination of 
vision, 5, 6 

Sclera (or sclerotic coat) of oyo, anatomy of,' 

small |ienetriiting wounds of, treatment of, 
-15 

Scotoma. See lilind spots. 

Seniicirciilnr canals, unntoiiiy of, 116 
i^enile cataract. See Cataract, hard. 

Senile ectropion, 59. See atsa uniter Ketro- 
jiion. 

Septum of iiosi', operations fur restoration 
of, 1S6 

Hhielil’s o]ieration for retroniaiiimary abscess 
of breast, 6.'I3 

operation for retroiiiamniiiry abscess by 
small anb>rior radiating iiicisioii 
with drainage in thoriicoiiiam 
iiiary furrow, 633 

Sigmoid and lateral sinus, opemtioii on, fur 
thrombosis, 119 
indications for, 1.5(1 

indications lor ligation and resection of 
jugular vein in, 151 
Jugular biiMi operations in, 151 
ligation and rem'ction of internal jugular 
vein 111 , 1.56 

contra indications to, 157 
indications for. I.5(i 
technic ol, 157 1.59 
surgical nnatoiny in, 119 
technic of, 152 

njastoid operation in, 152 

(1) prolongation of posU'rior incision in, 

1,52 

(2) pridiiiiinary didincation of siniiB plate 

in, 152 

(3) removal of bom* over posterior part 

of sinus plate in, 152 
(I) removal of sinus pliiU* in, 153 

(5) placenient of loiloform plugs in, 154 

(6) opening of sinus in, 1.55 

(7) packing of sinus and application of 

dressing in, 1.56 

Siniisi's. See nnili r their sjieeiiil names. 

Skin grafting following radical mastoid op¬ 
eration, 14(1, Ml 

for treatment of ejcatricial ectropion, 63 
Sleeplessness, following celiotomy, 789 
Sluder metliml of tonsiloctomy, 261 
.Sipiint. See Strabismus. 

Snellen letters in examination of vision, 4 
Snellcr’s operation in treatment of cicatrieial 
entropion, 65 

Sounds, for examiuntion of esophagus. >8eo 
wiler Ksophugus, u(ierationa on. 
Spastic ectropion, 58 

Spastic entropion, 64. See also under Kntro- 
pion. 

S[>Bsticity, division of posterior spinal roots 
for relief of, 714 
results of, 718 
Stoeffel’s method of, 719 
technic, of operation for. Sec Spine, 
rhizotomy in. 

Speculum, ear, 94 
Sphenoidal fissure, 85 
Sphenomaxillary fissure, 85 
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Spina biflda, 723 
clinical picture of, 723, 724 
definition of, 723 
diaOTOBia of, 736 
differential, 730 
in moninjjocolc, 73S 
in ineiiiiijfomyoloeele, 737 
in rachiBcliiHia, 730 
in Bpinn bifida aiiteiior, 73!) 
in Hpina bifida ociailta, 738 
in Byringomyelocele, 737 
flyni[)totns cuinnion to all forma in, 736 
otiolo)^ of, 724 

aniniotic ndheaiona in, 725 
kyplioaia of fetal Hpine in, 725 
lack of ilevelopinont of lamina! in, 725 
onibryolojjy of Bpinn in, 725 
tnnior of central canal of cord in, 725 
Kcneral eonaiderations of, 723 
mortality in, 723 
proKiioaiH of, 740 
in tnycloinenin{{orelo, 741 
in rachiscbitiiH, 741 
in spina bifida anterior, 744 
in spina bifida occulta, 743 
in spina] mcningocclo, 742 
in syringomyelocele, 742 
summary of, 757 
treatment of, 744 
non-oporative, 744 
aspiration in, 745 
injection of sac in, 744 
operative, 745 
after-treatment in, 752 
causes of death in, 747 
essential points of, 717 
general considerations of, 745 
in spina iiifida oecultn^ 752 
of complications, 754 
preparation of patient in, 747 
technic of operation in, 747 
varieties of, 728 

myelomeningoeole, 720 
clinical picture of, 730 
etiology of, 729 
site of, 730 
rachischisis, 728 
partial, 728 
total, 728 

spina bifida anterior, 735 
spina bifida occulta, 732 
spinal meningocele, 732 
syringomyelocele, 731 
Spina bifida anterior, 735 
olinical picture of, 735 
complications of, 735 
diagnosis of, 739 
lorognosis of, 744 
Spina bifida occulta, 732 
clinical picture of, 732 
diagnosis of, 738 
nerve involvement in, 731 
occurrence of, 733 
operative treatment of, 752 
prognosis of, 734, 743 

Spinal canal, opening of, by hemilaminectomy, 
692 

by osteoplastic methods, 692 


Spinal meningocele,- 732 
diagnosis of, 738 
prognosis of, 742 
Spine, embryology of, 725 
fractures of, operative treatment of, 710 
in old fractures, 712 
in recent fractures, 710 
contra-indications to, 711 
indications for, 711 
preliminary treatment of, 710 
technic of operation in, 712 
results of, 713 

hemilaminectomy in, for opening of spinal 
canal, 692 

injuries to, gene -al considerations of, 709 
rupturo of ligaments of, operative treat¬ 
ment of, 710 * 

Spine, laminectomy in, 682 

anatomy of spinal canal in relation to, 082 
anesthesia in, 686 
conditions requiring, 719 
dangers and difficulties of, 693 
abdominal distentions in, 693 
Idadder disturbances in, 693 
leakage of cerebrospinal fluid in, 693 
for tumor of spinal column and cord, 696 
division of anterolateral tracts of cord 
in, 697 

general considerations of, 696 
in extradural tumors, 698 
in intradural growths, 698 
general technic of, 698 
special procedures at different levels of 
cord in, 701 

in intramedullary tumors, 702 
aspiration of cord in, 703 
failure to find grovvtii in, 708 
incision of cord in, 704 
recognition of tumor in, 702 
removal of growth in, 705 
extrusion of tumor in, 705 
results of surgical treatment in, 709 
functions of spinal column after, 695 
mortality of operation of, 696 
normal appearance of spinal cord in, 694 
position of patient in, 685 
recognition of spinal lesions in, 694 
technic of operation in, 687 

(1) incision, 687 

(2) division of interspinous ligaments, 

688 

(3) removal of spinous processes, 889 

(4) removal of laminm, 689 

(5) control of bleeding, 690 

(6) incision of dura, 690 

(7) closing of dura, 691 

(8) closing of wonnd^ 691 

two-stage Derations in, indications for, 

Spine, lumbar puncture in, 677 
after-effects of, 681 
injection of drugs by means of, 680 
instruments for, 678 • 

site of, 678 
technic of, 679 
therapeutic value of, 677 
Spine, osteoplastic operations on, for opening 
spinal canal, 692 
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Spine, rjiicotom^ in, or division posterior of 
spinal nerve roots, 714 
after-treatment in, 718 
Oulecke’s method of, 719 
indications for, 714 

for relief of (gastric crises of tabes, 715 
of pain, 714 
of spasticity, 714 
results of, 718 

in relief of (fastric crises of tabes, 718 
of pain, 718 
of spasticity, 718 
roots to be divided in, 715 
Stocffel’s method of, 719 
technic* of operation in, 717 
Sponges, mastoid, 10.1 

Steinthal’s method of total rhinoplasty, 178 
Stenosis of esophagus, lK>nign ricatricial, 4.17 
appearance of, through esophagoscope, 

438 

etiology of, 4.17 

mortality without esophagoRcopy in. 4.19 
treatment of, through esophagoscope, 4.19 
conclusions from, 442 
in stenosis requiring dilatation only, 

439 

in stenosis requiring gastrostomy, 441 
in stenosis requiring intra esophageal 
operative procedure, 419 
internal esophagotomy in, 440 
intra-esophageui electrolysis in, 441 
congenital, diagnosis and treatment of, by 
esophagoscopy, 442 
ring-like, 447 

Sternum, resection of, in anterior mediastino- 
tomy, 5.'>6 

longitudinal,- combined with transverse di¬ 
vision, .5.59 

in its entire length, 557 
partial, 558 
transverse, 557 

osteoplastic, of manubrium in, 556 
Stoeffel’s method of division of posterior 
spinal roots for treatment of 
spasticity, 719 
Stoerk 'a esophagoscope, 427 
Stomach, cancer and ulcer of, diagnosis of, by 
gastroscopy, 473 
aiipearances in, 473 

microscopic examination of portions in, 
474 

examination of, with gastroscope. See 
Gastroscopy. 

normal, appearances of, in gastroscopy, 

pathological conditions within, diagnosis of, 
by gastroscopy, 471 

X-ray and gastroscopy diagnosis of dis¬ 
eases of, combined, value of, 
470 

comparative value of, 474 
Strabismus, 40 

Reese resection in treatment of, 40 
technic of, 41-43 
tenotomy in, 43 
l^hnic of, 43, 44 

Strauss's method of objective examination of 
esophagus, 422 


Strictures of esophamis, dilatation of, by in- 
troilnction of sounds, 493 
eimtra-indieations to, 490 
dangers of, 496 
electrolysis in, 495 
Oliform bougies in, 49.1 
rubber tube stretched over long probe in, 
494 

technic of passing bougie in, 49.1 
threaded bougie in, 494 
esophagotomy conddned with gastrostomy 
for. See Ksophngotomy. 
external. 499 
.'Strumitis, 116 

Sty, iqieratixe treatment of, .55 
Sublingual gland, acute infections of, treat¬ 
ment of, 220 

tumors of, removal of, 226 
Sublingual gland and duct, rnlciiliip of, re¬ 
moval of, 222 

through mouth, by simple incision over 
cnlculuH, 222 

through mouth, together with sublingual 
gland, 222 

flstiila' of, treatment of, 211 
Submaxillary gland, acute infi>ctions of, treat¬ 
ment of, 220 

tumors of, removal of, 226 
Submaxillary gland and duct, calculus of, re¬ 
moval of, 221 
fro?n VV'hnrton’s duct, 221 
through external roub*, 22.1 
together with gland, 224 
through mouth, 22.1 

together with gland, 22.1 
Ostuhe of, treatment of, 211 
Siidcck's operation for empyema of pleural 
cavity, 5.10 

Sun treatment for tulierculoiis cervical aden¬ 
itis, 388 

Siipramammary abscess, 0.11 
Siissmann's gastroscoiw, 405, 408 
Symblepharon, 71 
May-ilotz operation for, 71 
Syme’g method of total rhinoplasty, 170 
Symiiathectomy in exophthalmic goiter, 282 
Syphilis of breast, treatment of, 637 
Syphilitic myositis of abdomen, 703 
Syringing of ear, 93 
Syringomyelocele, 731 
diagnosis of, 717 
prognosis of, 742 

Tabes, gastric crises of, division of posterior 
spinal roots for relief of, 714 
results of, 718 

technic of operation for. See, Rhizotomy. 
Tanslcy-llunt ojieration for ptosis of eyelid, 
68 

Tarsorrhaphy in treatment of cicatricial en¬ 
tropion, 60, 07 

Tarsus, resection of, for ptosis of eyelid, 68 
technic of, 69 

Tattooing of cornea in corneai ulcer, 23 
instruments in, 24 
operation in, 24 

Telescope, indirect, in gastroscopy, 462 
Tenon's capsule of eye, anatomy of, 22 
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Tenotomy in correction of strabismue, 43 
Tetania parathyreopriva, 319 
course of, 326 
diafpioatic tests of, 323 
arm test in, 32.'> 

Chvostck’s test in, 326 
Krh’s test in, 323 
Hoffman’s test in, 326 
lef; piienomcnon in, 326 
peroneal nerve test in, 326 
ton)pio test in, 326 
'I'ronsseau’s sign in, 326 
etiology of, 319 
general considerations of, 31!) 
illustrative cases of, 321 
Case T, 321 
Case II, 322 

parathyroid transplantation for, 322, 323, 
326 

general principles of, 326 
results of, 327 
technic of, 327 
symptoms of, 321, 322 
Thiersch grafts for hums, 379 
Thomas semilunar tlioracomammary incision, 
639 

Thoracic operations, anesthesia in, 507 
general considerations of, 504 
general technic of, 507 
pneumothorax in, 504 
eollapao of lung in, .604 
diminished diastolic expansion of heart 
in, 505 

displacement of mediastinum in, 505 
“ meiliastinal fluttering” in, .606 
overcoming dangers of, by differential 
pressure, .606 
Hauer’s method of, .607 
Saucrbruch’s method of, 606 
by intratracheal insufflation, .607 
in absence of apparatus, 506 
preparation of patient for, 607 
Thoracoplasty, in treatment of bronchiectasis, 
541 

combined with ligation of pulmonary ar¬ 
tery, 541 

two-stage, in operative treatment of tuber¬ 
culosis of lungs, 544 
technic of, 544, 545 
Wilms’ method of, 544 
Thoracotomy, intercostal, for treatment of 
empyemn of pleura, 527 
Thrombosis, mesenteric, following celiotomy, 
788 

of sigmoid and lateral sinus, surgical 
treatment of, 149-159. See 
alio under Sigmoid and lateral 
sinus. 

Thymoetomy in exophthalmic goiter, 281 
Thyroglossal cysts and sinuses, operative 
. treatment of, 403 

technic of, 403, 404 

Thyroid and parathyroid secretion, deficiency 
' of, 319. See alio Tetania para- 
thyreoprivn and Cachexia strumi- 
priva. 

Thyroid extract, administration of, com¬ 
bined with X-ray treatment of 


operative area, following op¬ 
erations for cancer ot breast, 
669 

Thyroid gland, operations on, 269 
anatomical considerations in, 269 
the parathyroid bodies, 273 
the thyroid, 269 
anatomical relations of, 272 
anomalies of, 273 
accessory thyroids in, 273 
arteries of, 270 
blood supply of, 270 
capsules of, 272 
development of, 269 
general characteristics of, 270 
lymphatics of, 271 
nerve supply of, 272 
veins of, 271 

for accessory or aberrant thyroids, 313 
intruthoracic, 314 

treatment of, 314, 315 
lateral, 315 
lingual, 313 
operation for, 314 
external, 314 
internal, 314 

for deficiency of thyroid and parathyroid 
secretion: tetania parathyreo¬ 
priva and cachexia strumipriva, 
319 

cachexia strumipriva in, 319 
etiology of, 320 
general considerations of, 319 
transplantation of thyroid for, 329 
tetany in, course of, 326 
diagnostic tests of, 323 
arm test in, 326 
Chvostek’s teat in, 326 
Erb’s test in, 323 
Hoffman’s test in, 326 
leg phenomenon in, 325 
peroneal nerve test in, 326 
tongue test in, 326 
Trousseau’s sign in, 325 
etiology of, 319 
illustrative cases of, 321 
Case I, 321 
Case II, 322 

parathyroid transplantation for, 322, 
323, 326 

general principles of, 326 
results of, 327 
technic of, 327 

S tems of, 321, 322 
thalmic goiter, 275 
anesthesia in, 283 

Crile's fliethod in administration of, 
284 

general, 284 

intratracheal insufflation, 284 
local, 285 
rectal, 284 

contra-indications to operation in, 278 
summary of, 282 
general considerations of, 275 
indications for operation in, 276 
summary of, 282 
non-operative treatment in, 278 
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Thyroid, gland, operations on, for exophthal¬ 
mic goiter, operative procetiures 
in, 279 
choice of, 28.1 
injections into gland in, 282 
ligation of vessels in. 279 
partial thyroidectomy in, 280 
synipatluH'toiny in, 282 
thynici’tomy in, 281 
posto|>erntive care in. 28.'i 
posto|M’rntive results in, 280 
functional, 287 
mortality in, 280 
symptoms of, 27.1 

for liy|>ertliyroidism or thyrotoxiosis, 27.1 
for inliummations of thyroid, ,'(l(i 
in acute thyroiditis. .110 
treatnieiit of, 110 
in chronic thyroiditis, 110 
in strumitis, 110 
for lesions of parathyroids, 129 
for imilignant growths of thyroid, 117 
enreinomn, 117 

clinical characteristics of, 117 
operatixe treatment of, 118 
pallintixe treatment of, IIS 
prognosis ol. IIS 
symptoms and iliagnosis of, 118 
sarcoma, 119 
for simple goiter, 289 
coiitra-iiidicatinns to, 2!l(l 
indications lor, 28!l 

aliiiormally situated goiter, 289 
delormity or discomfort. 289 
pressure distiirhances, 29(1 
suspicion of malignaiicy, 289 
symptoms of toxemia, 2911 
medical treatment r*. operative treatment 
ill, 29(1 

operatixe procedures in, 290 
choice of, 293 

displacement or dislocation in, 292 
enucleation of tumors in, 291 
enucleation xvith excision in, 292 
enucleation with resection in, 292 
excision in, 291 

incision of cysts and exenteration in, 
292 

isthinectomy in, 292 
obsolete methods in, 293 
resection in, 291 
resection xvith excision in, 292 
tracheotomy in, 292 
results of operations in, 293 
mortality in, 291 

postoperative complications in, 293 
relief of symptoms in, 294 
for tuberculosis of thyroid, 316 
treatment of, 317 
types of, 316 

technic of, for exophthalmic and simple 
goiter, 294 

excision or extirpation of one 
lobe or one lotic and isthmus in, 
297 

closure of xvound in, 305 
drainage in, 305 
incision in, 297 


Thyroid gland, operations on, technic of, for 
exophthalmic and sinipio goiter, 
o|H'raljx-e technic in, 297 
enucleation in, 112 
exenteration in, 113 
general considerations of, 294 
incisions in, 296 

ligntion of inferior thyroiil artery in, 309 
anterior operation in, 109 
posterior operation in. 111 
ligation of siijK'rior thyroiil vessels in, 307 
ri'siM-tioii III, ,10(1 
traiisphiiitatioii of thyroid, 328 
Thyroid traiiNplaiitation, 128 

for cachexia striimipriva, 129 
tor cretinism, 129 

Thyroidectomy, jiartiiil, in exo|dithulniie goi¬ 
ter. 280 
results ol, .119, :I20 
Thyroiditis, treatment of, 116 
acute, 11(1 
chronic, 116 

Thyroids, accessory or aberrant, 271, 313 
o|H'ratiuns on, 111 
intrathoracic, lit 

treatment of. 111, 115 
lateral, 115 
lingual, 111 

technic ol, operation for, 114 
external, 11 I 
internal. 111 
Thyrotomy, .112 

iiid leal ions lor, 112 
tiM-hnic of, 11.1 

Thyrotoxiosis, treatment of, 275 
Tiegel's button, fur iiiiastomosis of esoph¬ 
agus anil stomach in intrathor’ 
acic rcs<‘ctioii lor large carcino¬ 
mata of cardia, 518, 519 
method of draining pleura and |iericardium, 
6(12 

Tongue, malignant disease of, operations for, 
217 

anvsthesiii for ailvanced cast's of, 251 
removal of tongue or one half of it through 
mouth in, 248 

removal of tongue through incision under 
chin in, 249 

removal of tongue through jaw in, 249 
l.nbadie’s mcthoil of, 260 
von Ijangcnlicck-Hedillot methods modiOed 
in, 249 

wcilgc-shnpcd excision of very early malig¬ 
nant growth in, 247 
Tongue depressors, 215 
Tongue forceps, 215 
Tongue tractors, 215 
Tonometer, Hchiotz, 3, 37 
Tonsil, lingual, removal of, 267 
Tonsillectomy, 254 

after-treatment in, 266 
anatomical considerations of, 254 
anesthesia for, 257 
complications of, 263 
contra-indications to, 254 
dangers of, 263 
indications for, 254 . 
instruments for, 256 
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TonaillMtoniy, position of patient in, 257 
results of, 263 
immediate, 263 
remote, 264 
technic of, 257 

instrumental dissection in, 262 
Mathew's 6nger enucleation in, 257 ' 
advantages of, 261 
Bludhr method of, 261 
Tonsils, operations on, 253 
after-treatment in, 266 
for peritonsillar abscess, 267 
for removal of adenoids, 264 

anatomical considerations of, 264 
. complications of, 266 
dangers of, 265 
indications for, 264 
instruments in, 264 
results of, 266 
technic of, 265 

for removal of lingual tonsil, 267 
general considerations of, 253 
tonsillectomy, 254. - See also Tonsillectomy. 
Torek’s needle holder, 510 

method of interpleural pneumolysia in 
treatment of bronchiectasis, 541 
in treatment of tuberculosis of lungs, 548 
operation of resection of esophagus for 
carcinoma in thoracic portion, 
510 

rib spreader, 510 

Trachea, foreign bodies in, removal of, 371 
complications in, 372 
procedures in, 371 
Trachea, operations on, 356 
ablation of trachea, 3.59 
b^onchoBcopy, 366 
general rules of, 370 
instruments used in, 366 
technic of, 367 

in lower bronchoscopy, 367, 368 
in upper tracheobronchoscopy, 369 
anesthesia in, 369 
passing of instrument in, 369 
removal of foreign body in, 370 
through tracheotomy wound, 367, 668 
bronchotomy through chest wall, 362 
differential pressure in, 363 
for lung abscess or bronchiectasis, 364 
for removal of foreign body, 363 
method of procedure in, 363 
site of thoracic incision in, 364 
. indications for, 362 

bronchotomy through posterior mediasti¬ 
num, 359 

indications for, 359 
technic of, 360 

in left posterior bronchotomy, 362 
in right posterior bronchotomy, 360 
for removal of foreign bodies in trachea or 
bronchi, 371 
complications in, 372 
procedures in, 371 
intubation, 364 
indications for, 364 
removal of cannula in, 365 
technic of, 365 • 

tracheotomy ’’’“■sheotomy. 


Tracheobronchoscopy, upper, technic of, 369 
anesthesia in, 360 
passing of instrument in, 360 
removal of foreign body in, 370 
Tracheotomy, 356 
after-treatment in, 358 
complications of, 358 
for simple goiter, 292 
general considerations of, 357 
indications for, 356 
high, 356 
in diphtheria, 3.56 
low, 356 

preliminary to complete laryngectomy, 361, 


Oxing of trachea in, 353 
. packing in, 353 
technic of, 357 
Trachoma, scaridcation and 
57 


expression in. 


Transilluminator, 4 

Trendelenburg’s operation for removal of pul¬ 
monary emboli, 608 
general considerations of, 608 
technic of, 609 

Trichiasis, Hncllen’s ojieratiun for, 65 

Trousseau's sign in diagnosis of tetania para- 
thyreopriva, 325 

Tubercle bacillus, human, a cause of tubercu¬ 
lous cervical adenitis, 385 

Tuberculin treatment for tuberculous cervical 
adenitis, 386 
contra-indications to, 386 
indications for, 387 

Tuberculosis of breast, operative treatment of, 
636 


palliative, 636 
prognosis of, 637 
radical, 637 

of lungs, operative treatment of, 542 
Freund's method of ehondrotomy of llrat 
rib in, 542 

Friedrich’s method of extensive resection 
of ribs in, 543 
dangers of, 544 
technic of, 543 

interpleural pneumolysia in, 548 

dangers of, due to injury to wall of 
lung cavity, 549 
illustrative case in, 549 
infection in, 549 

subcutaneous emphysema in, 549 
general considerations of, 548 
redlling with nitrogen in, 551 
technic of operation in, 548 
value of, 551 

pneumothorax, artiffeial, in, 545 
apparatus for, 546 
dangers of, 547 
nitrogen used in, 546 
quantity of, 548 
technic of production of, 54’''^ 
resection of diseased apex in^^ipp 
thoracoplasty in, two-stage, 544 
technic or, 544, 545 
Wilms’ method of, 544 
of ribs, operations on pleura in, 534 
of thyroid gland, 316 
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Tubereploaia of thyroid jrland, operative treat¬ 
ment of, 317 
types of, 316 

Tuberculous cervical adenitis, 385 
heliotherapy in, 388 
laryngological treatment in, 389 
location of source of infection in, 
389 

removal of adenoids and tonsils in, 
,390 

medical or hygienic treatment in, 386 
surgical treatment in, .'<91 
advisability of, 392 
objections to, 391, .392 
operation for tul)erculoiis abseess eom- 
municnting with tiilH>rculoua 
gland in, .398 ■ 

operation through posterior triangle in¬ 
cision in, 395 . 

operation through transverse incision in, 
392 

operation where a sinus lends to a tuber- 
.cnlous no<le in, 399 
results of, too, •101 
summary of, -to I 
tiibereulin treatment in, 380 
contra-indications to, 380 
indications for, 387 
types of tul)errulosiH causing, 38.3 
various forms of treatment in, 38.3 
X-ray treatment in, 387 
Tuberculous lesions of esophagus,, diagnosis 
an<l treatment of, by esophagos- 
copy, -1.34 

Tuberculous meningitis, lumbar puncture in 
treatment of, 077 

Tuberculous myositis of abdomen, 703 
Tuberculous pericarditis, aspiration of exudate 
in, .380 

operative proceilures in, 580 
pericardiotomy with drainage in, .386 
pericardiotomy without drainage in, .387 
Tumors, intra-ocular, enucleation for, 50 
of abdominal wall, 764 
carcinoma, 765 
Obroma, 704 
mclanosarcoma, 705 
sarcoma, 70.3 

of breast, benign, operations for, 646 
angioma, 646 
cnchondroma, 646 
endothelioma, 646 
fibro-epithelial tumors, 046 
lipoma, 6-16 

periductal fibroma and myxoma, 046 
of central canal'of cord a cause of spina 
bifida, 725 

of esophagus, benign, diagnosis and treat¬ 
ment of, by means of esophagos- 
copy, 443 
malignant, 44.3 

aMKrance of, through esophagoscope, 

w *** 

of infiltrating epithelioma, 446 
of polypoid type, 446 
of ring-like stenosis, 447 
of secondary growths, 447 
of ulcerated cancer, 446 


Tumors, of esophagus, malignant, treatment 
of, 447 

dilatation in, 448 
intubation in, 448 
radium therapy in, 448 
of neck, operations for. See under Neck, 
oiierations on, for cysts and 
tumors. 

of nipple and areola, operative trefitment of, 
6.30 

of orbit, incision for, 87 
of ribs, oiierations on pleura in, .3,3.3 
of spinal column and cord, laminectomy in 
removal of, 096 

division of anterolateral tracts of cord in, 
697 

pmcrnl considerations of, 696 
in extradural tumors, 098 
in intradural growths, 098 
general technic of, 698 
spiKdal procedures at dilTerent levels of 
cord in, 701 

in intramedullary tnninrs, 702 
aspiration of cord in, 703 
failure to find growth in, 708 
incision of cord in, 704 
recognition of tumor in, 702 
removal of growth in, 70.3 
extrusion of tumor in, 70.3 
results of surgical treatment in, 709 
of tongue iSVc Tongue, malignant disease 
of. 

pharyngeal, operations for removal of, 251 
pediinciilnteil, 2.31 

Tunis's nictho<l for repair of ala of nose, 
181 

Tympanic nieinbrane, acute inflammation of, 

9.3 

incision of. Sir Myringtomy. 
normal, 94 

Ulcer of cornea. Sir Uornea, ulcer of. 

Ulcer and cancer of stionnch, iliagnosis of, by 
gastroscopy, 473 
apiiearancea in, 473 

microscopic examination of portions in, 
474 

Ulceration of esophagus, diagnosis and 
treatment of, by esophagoscopy, 
4.34 

peptic, 4.35 
syphilitic, 4.3.3 

Umbilical region, affections of, 76.3 

diseases of iioibilicns occurring at birth, 

70.3 

persistence of vib'llo-intestinal duct, 70.3 
tumors, 765 

urachal malformations, 70.3 
Urine, excretion of, following celiotomy, 
788 

extravasation of, abdominal inflammation 
due to, 762 

Vl^ehire’s opcnllfn «f lateral mastopexy, 

62.3 ■ 

Vestibule, anatomy of, 145 
Vision, changes in field of, in choked disk, 
14 
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VMofi, examination of, 4 
blind epote in, 8 
Bjerrum test for, 8 

central, 4 . « 

in relation to cerebral surgical disease, 9 
peripheral, 5 

method of examination in, 6 
perimeter in, 5 
scheme for field of, 6 
Vitello-intestinal duct, persistence of, 765 
Vitreous chamber of eye, anatomy of, 22 
Vocal cords, new growths on, removal of, 
340 

by forceps, 340 
by galvanocButory, 340 
by other methods, 341 

Warren's plastic resection of breast in treat¬ 
ment of cystic diseases of breast, 
643 

DeWockcr operation for secondary cataract, 
36 

Weir’s method of extension of McBurney's in¬ 
cision in appendicitis, 768 
Wendel’s combined atidominothpracic opera¬ 
tion for resection of esophagus 
in carcinomata of cardia, 520 
Wharton-Jones operation for cicatricial ectro¬ 
pion, 63 

Whitehead's operation for removal of tongue 
through mouth in treatment for 
malignant growths, 248 
Whiting cnccphaloscopc, 163 
Wilms’ method of thoracoplasty in operative 
treatment of tuberculosis of 
lungs, 544 

Woldenburg’s esophagoscope, 427 
Wolff's method for restoration of tip of nose, 
187 

Woody thyroiilitis, 316 
Wounds, of abdominal wall, 460 
non-penetrating, 760 
penetrating, 760 
of breast, treatment of, 623 
of oar, operations for, 110 
of heart, opetations for treatment of, 592 
conclusion on, 603 
general.KonsiOOTations of, 592 
illustriittyo case of, 604 
indlcaniniB for, 502 
postoperative treatment of, 603 
results of, 603 
technic of, 593 
anesthesia In, 593 

closure of superficial wound in, 603 


Wounds of heart, operations for treatment 
of, technie of, differential pres¬ 
sure in, 593 
drainage in, 600 
exposure of heart in, 594 
by extrapleural exploratory pericar¬ 
diotomy, 597, 598 
by intercostal incision, 595 
by osteoplastic fl^s, 596 • 
location of wound in, 598 
preparation in, 593 
suture of heart in, 599 
inspection of lung in, 600 
suture material in, 599 
technic of, 599 

treatment of cessation of heart dur¬ 
ing, 600 

suture of pericanlium in, 600 
of lungs and pleura, open, operations for, 
537 

of pericardium, operations for, 589 
Wry-neck, operative treatment for, 412 
in acute cases, 412 
in congenital and painless cases, 412 
after-treatment in, 413 
muscle lengthening in, 413 
myomectomy in, 412 
open myotomy and fasciotomy in, 412 
subcutaneous tenotomy in, 412 
Wurdeman’s transilluminator, 4, 5 


X-ray diagnosis of diseases of stomach, com¬ 
bined with gastroscopy, value of, 
476 

compared with gastroscopy, value of,. 
474 

X-ray therapy, for Hodgkin’s disease, 384 
for inoperable cancer of breast, 673 
for inoperable sarcoma of breast, 674 
for keloid of breast, 638 
for operative area following operations for 
ampler of breast, 6W 
for tnborcnii|i|,<Wvical adenitis, 387 
X-rays In objd^e examination of esophagus, 


use of sausage skin in, 424 
passage of, 425 
preparation of, 424 
technic of examination in, 425 


Zaaijer’s operation for carcinoma of esopha¬ 
gus by transpleural route, 517 
DeZeng ophthalmoscope, 11 
Ziegler’s cautery puncture for spastic entro¬ 
pion, 65 








